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A REPORT TO THE PROFESSION 


ECONOMK (;EKOGRAPHY serves the whole geography profession. Though the 
magazine is published at Clark University, its pages are open on an equal basis 
to all persons writing articles of value in its special field. The only criterion is 
quality: the magazine’s guiding policy is to publish the best material available. 
Because of his feeling of responsibility to the profession the editor proposes trom 
time to time to make a report on problems and progress. This is the first of these 
reports. 

Let us begin with the size of the magazine. Your October ECONOMIC GEOGRAPHY 
will be 16 pages longer than the July issue. In October, 1943, Dr. Ekblaw, who 
was then editor, announced a 16-page reduction. This was necessitated by a dearth 
of manuscripts combined with a paper shortage and other difficulties incident to 
the War. The reduction was intended only as a temporary measure, but increased 
printing COStS and other problems delaved resumpti n ot the larger SIZE. Now 
the time has come to return to 96 pages, the length that prevailed in 1943. In view 
of the current shortage of publishing space, a problem that faces the whole expand 


ing geography profession, an even greater increase in the size of ECONOMIC GEOG 


RAPHY obviously would be desirable. [t is a possibility tor the tuture 

This brings up another, related matter: support trom the geography protession. 
The future of the magazine—its size, in fact its very existence depends upon such 
support. ECONOMIC GEOGRAPHY'S present circulation of between fourteen and 


fifteen hundred represents an increase of more than 200 in the last six months. This 
increased support is encouraging, but a circulation of two or three thousand seems 
a not unreasonable goal. As part of a subscription campaign a special student 
introductory rate recently was instituted. This will be continued, and extended 
so that renewals at the same rate will be allowed as long as student status is main 
tained. Members of the profession can help by calling this rate to the attention 


of their students 


Several other matters should be mentioned. 1) A problem in the past has 
been that of getting the magazine out on time. This was an impossibility during 
the War, but now vou can count on your copy being mailed within a day or two of 
its scheduled time. 2 kor any magazine that has been appearing as long as 
ECONOMIC GEOGRAPHY a cumulative index is desirable. In the April issue a 25-veat 
index was announced. This is now in preparation and will be available in the fall 

3) Finally, there is the problem of quality. The prospects in this regard are prom 
ising indeed, since an unprecedented number of good manuscripts is arriving. 
Although man have to be refused because of lack of space, the long-run effect 
of this over-supply should be a higher quality product. Gratifving cooperation 


is being received, too, in the matter of book reviews. 
The editor would like to end this report with a request. Why not send in you 


1 


comments? If vou like an article, tell us so; if vou have suggestions tor improving 


4 


the mavazine we'd like to hear them. Obviously, not all suggestions can be fol 
lowed, but just as obviously the magazine should not be a one-man show It is 
only through such help that the editor can hope to make ECONOMIC GEOGRAPHY 
] 


truly representative of the profession. 


e 


ECONOMIC GEOGRAPHY 





VoL. 26 


JULY, 


1950 


w 


No. 





THE SIGNIFICANCE OF INDUSTRIALIZATION 
IN LATIN AMERICA 


Preston Ic. James 


Dr. James, professor of geography at Syracuse University, 1s an 


authority on Latin America. 


HE transformation ot a_ pre- 


industrial, agrarian society to 


an urban-industrial society is 
a fundamental cause ofl conflict in 


present day [atin \merica Under 


neath the political, economic, and social 
frictions which take a somewhat different 
form in each country, there is a_ bast 
change taking place in the ways of living. 
had its be 


cinnings around the shores of the North 


Industrialization, which 


Sea nearly two centuries ago, has spread 


in ever widening circles from that nuclear 


area To some countries it came easily; 
to others, especially those in) which 
industrial and agrarian areas” were 
geoyraphically separate as in) Spain 


the | 


even developed into civil war. 


states, 


and nited the conflict 


Sut in 
any case, the change from a rural society 
consisting of a small minority of wealthy 


landowners 


and a great majority ol 


ihiterate agriculturists, to one consisting 
of a small group of owners of capital 


and literate wage workers necessitated 


bast revisions ol long established insti 


tutions and habits of thought. In Latin 


\merica the development of the indus 


trial way of living is today going forward 


at such a rapid pace that the old way of 


life of 


the story books and the movies 


has alread: disappeared in many places. 


The flavor of the traditional pre-indus- 
trial Latin America with its picturesque 
people, its gauchos and guitars, is to be 
found today only in remote places 
difficult of access from the outside world. 

As usual, however, over-all statistics 
of industrial growth obscure the very 
differences in the 


significant 


rate and 


degree of development. The outstand- 
ing centers of 


are Sao 


manufacturing industry 
Aires, Rio de 
and Santiago, 


Paulo, Buenos 


Janeiro, Mexico City, 
with several of the smaller cities of Chile, 


Colombia, and Mexico not 


Phe 


far behind. 


largest single industrial area is 


around Sao Paulo and Rio de Janeiro 
in. Brazil, supported now by Volta 
Redonda between the two cities. But 


the country which has gone farthest in 
transforming its way of living is Chile. 
\rgentina, with the largest per capita 
income of all the Latin American coun 
tries, bases its prosperity in part on the 
great agricultural and pastoral produc- 
tivity of the Humid Pampa, and to a 


lesser extent on industry. 


STATISTICS OBSCURE THI 


SIGNIFICANT FACTS 


The statistics ol industrialization com 
monly 
the 


available are 


the 


poor indicators of 


growth ot industrial way of 
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that all 


counted, 


living. This is due to the fact 


industrial establishments are 


and there is no distinction made between 
the large-scale, low-cost per unit factory, 
employing many workers and involving 


a large capital investment, and the 


small-scale, high-cost per unit factor, 


or workshop, in which only a few workers 
are employed and in which the capital 
investment is small. In Colombia, for 
example, more than 70 per cent of all 
the establishments listed as industrial 
about 1940 had a capital investment of 
less than $5,500. The average number 
of employees per plant in Colombia was 
Argentina and 


only about eight; in 


Brazil about 16; and in ¢ hile about Ld 
In comparison the average number ot 
workers per plant in the United States 


was about 42. In other words only a 


small fraction of the 


Latin 


plants listed in 


American countries ought to be 


considered as large scale Operations 


The worksh« Pp Is characteristic of the 


traditional pre industrial sox ets the 


large-scale factory is the svmbol of the 


industrial societ’ 


INDUSTRIALIZATION 
America 
The first 


is the prevailing poverty and widespread 


HANDICAPS TO 


Latin 


difficulties. 


Industrialization in 


faces four major! 


illiteracy of the people. This hand aps 
the successful operation of an industrial 
plant in two ways. It restricts the 
market for manufactured products be 
only 


cause a small proportion of the 


people have enough mcome to pure hase 
they should want to 


fact, the 


such goods even 1 
ol an 
less 


than 10 per cent of the people can afford 


do so. In advertising 


attractive gadget in a city where 


the gadvet might be one of the 


etlecth 


to bur 


most Ve Wavs to rar velop thie 


atmosphere of revolution. And poverts 


and illiteracy also reduce the supply of 
skilled workers needed in the factories 
This condition is remedied over a period 


(,;E0 


RAPHY 


ol years, however, because the presence 
of opportunities for employment brings 
the 
be educated, where there 


people together in cities where 
children can 
are better health conditions and better 
diet than in rural areas, and where 
workers can be trained. 

The second major handicap to the 
progress of industrialization is the tradi 
tional attitude of the well-to-do people 
In the pre-industrial society prestige is 
gained by the ownership of land lo 
invest surplus funds, even in agricultural 
enterprises, for the purpose of increasing 


production or ot} lowering costs 1s not 


the usual way of using such funds. In 
the major urban centers of Latin 
America, and in such unusual agricul 
tural areas as Cuba and Sao Paulo 
state, many Latin Americans’ have 
already changed their attitude toward 
investments, and prestige Is now i( 
tually derived trom the ownership of 


ho \ 


ever, industrialization must depend Lo 


capital. kor many vears to come, 


a considerable degree on toreigen in 


vestors; and under present world condi 


tions this means chiefly individuals in 


the United States who are willing to risk 


investments abroad for the sake of the 


large returns they bring 
The third handicap is the prevalence 
inherited from 


the 


ot 2 concept the pre 


industrial society concept of na 


tional self-sufficiency. Industrial plants 


j 
Ov 


can produce things people want at 
enough cost per unit so that the material 
well-being of the 
But 


if large quantities 


people iS ereatl 


increased, this can only be done 


ol goods are produ ed 


and if the raw materials are brought 
to the plant from the  lowest-cost 
SOUrCEeS. The idea that every counts 
must make use of its own raw material 
even at high cost, or that every countr 
must have its own steel plant a thie 
basis for industrialization, is an. idea 
which could eventually destroy — the 
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capitalist system if it is not overcome 
in time. Argentina, for example, has 
a world advantage in the manufacture 
of things from wool, hides, meats, grains, 


and the other special products she can 


supply at low cost. But to use govern 
ment subsidies to build and protect a 
steel industry based entirely on im 


ported raw materials can onk 


mean 


high-cost goods, and eventual economic 


disaster. There are only two alterna- 


tives: to accept international intet 


the 


of national self-sufficiency, o1 


dependence and give up concept 
to accept 


the idea that all labor is for the ecood ol 


the state and to give up the hope ol 
decreasing costs. At present too many 
persons in Latin America are inclined 


toward the second alternative. 
And 


industrialization 1s 


finally, the fourth handicap to 


the generally in 
adequate development of the means of 


Phe 


which 


transportation. isolated) pattern 
the 
\merica is 


With 


of clusters characterizes 
geography of man in Latin 


still a principal characteristic. 
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certain notable exceptions, the railroad 
lines are so « heaply built and so poorly 
integrated with the pattern of settlement 
that the 


movement of still 


\ll-weather highways are 


goods iS 


very costly. 


also rare, and in many cases where they 


appear to provide access to a wide 


extent ol 


country, a close examination 


shows that the weakness of certain key 
bridges make their use for heavy 


With 


portation the small, high-cost workshops 


loads 


impossible. high costs ot trans 


are effectively protec ted from the com- 


petition ot low-cost goods from. the 


large-scale factories. 
Yet the progress of industrialization 
Already it 


makes Chile something quite different 


is something to watch. 
from the ‘land and society 
by McBride in the 1930's. 
the 


- desx ribed 
It underles 
such as those 


politic al conflicts, 


which produced Perén. To understand 
present-day Latin America a much more 
penetrating study of the geography of 
large-scale industries is needed than has 


yet appeared. 








THE GEOGRAPHY OF NATURAL GAS 
IN THE UNITED STATES 


James 


Bs 


Parsons 


Dr. Parsons is Instructor in Geography at the University of California, 


Berkele V. lle i) 


the author of 


several articles in the 


(SEOGRAPHICAL 


REVIEW and of a monograph on Antioqueno colonization. 


NE of the outstanding develop- 
the fuel 
the 


ments in and energ\ 


economy ol United States 


in recent vears has been the emergence 
of natural gas as a contender for markets 
long dominated by 
$2-gallon 


produced in the United States today, 


coal and petroleum. 
For each crude oil 


the 


barrel oft 
equivalent of an additional 25 gallons 
comes to the surface as natural gas o1 


Natural 


20 per cent of the 


its contained liquids. 
now supplies nearly 
nation’s commercial energy consump- 
tion, compared with less than 4 per cent 
in 1920, and sales would be significanth 
higher if existing demands could be 
Only in 
completion of new 


‘| CXas 


begun to compete 


met. with 


the last five vears, 
long-distance pipe 
lines from and Louisiana, has 11 
with coal and oil for 
Both 


net and marketed production of natural 


the big Northeastern fuel market 


gas have more than doubled in less than 
Net 


excepting gas returned to underground 


withdrawals of ras, 


al decade. 


reservoirs for eycling and pressure 


amounted to 6.2 trillion 
1949 


trade estimates 


maintenance, 


cubic feet in according to pre 
liminars 


Natural gas is not 


venient and economical fuel for domesti 


onlk al clean, COn 


and industrial uses but it 1s also being 


employed ine reasing ly asa raw material 
for the manufacture of svnthetic organi 


chemicals and liquid fuels. It is com 


posed almost entirely otf hydrocarbons 


of the paraffin series with its lightest 


member, methane (CH), predominat 


ing. Propane and butane, which are 


gases at ordinary pressures and = tem 


peratures, normally are also, 
They 
liquid state under pressure in © 
These 


the ‘‘ bottled gas”’ 


present 


mav be removed and stored in a 


hinders. 
basis ol 


hydrocarbons are the 


industry and the raw 


materials for many chemical processes 


Pentane and other heavier hydrocarbons 


which are 


liquids at atmospheric pres 
sure, also occur in natural gas. When 
extracted from vas, together with some 


vield 


a product with excellent qualities is a 


butanes, thes natural gasoline 


blending agent for motor fuels 


\lthough natural gas in) greater or 
lesser quantities is found ino all oil 
producing areas, its List has heen 


neghgible outside of the United States 


except for held operations con 
sumption for fuel purposes in this 
country was 140 billion cubic meters 
in 1948, the only other countries which 
produced more than one billion cube 
meters for use as fuel were the LSS R 
Canada, Romania, and possibly Vern 
zuela Recent developments, however 
indicate a yvrowing awarene Ol Its 


Moscow ls 


with natural gas bi 


possibilitie HOV supplied 
a 530-mile Pipe line 


Volga 
Milan, 


from Saratov on the lower 


Bordeaux, “Toulouse, Genoa, 
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>] 


PABLI 


Venice 
cities now or soon to be connected with 
local fields. In 
1055-mile, 10-inch line 
pleted trom the Comodoro Rivadavia 
held southern 
\ires. Mexico 


but was still importing more than halt 


Turin, and 


are other European 


vas Latin America, 


has been com 


in \rgentina to Buenos 


has some production 


of its total consumption from) Texas 
and New Mexico in early 1949. 
NATURAL GAS RESERVES 
‘| he time may not be tar distant when 


production of natural gas and its con 
{ States 
will be more important than production 


since the \ssor ha 


its annual estimates 


tained = liquids the nited 


1 
of oil. \merican Gas 
tion began making 


in 1946, the trend of natural gas reserves 


has been conspicuously upwards. Texas 
has 55 per cent of the total proved 
reserves; Louisiana an additional 14.8 
per cent (see Table TI In 1948 and 
again in 1949) new discoveries and 


revisions of existing reserves were more 
than double the production otf natural 
the It 


In equivalent 


vas for Veal is not widel 


he 


the proved and recoverable reserves ol 


realized that 


itl units 


ou 
e 


by 


natural as exceed proved petroleum 


As 


PCsServes 


substantial 


al HWharyvin. 
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56.5 


100.0 100.0 


6000 cubs 


suming feet of natural 


gas 


as the equivalent of one barrel of oil, 
6,000,000 B.t 


oil, the estimated natural gas reserves ol 
180.4 trillion cubs Si. 
1949, billion 


with 3.t.u. in each barrel ot 


feet on December 


were equivalent to 30 


> 


barrels of oil, or 33.7 billion barrels 1 


a 
~ 


natural 
the 


contained 
)n 


its as liquids are 


included same date proved 


reserves of crude oil were estimated at 


4.6 billion barrels Under the rela 


tively high pressures and temperatures 
found at great depth, increasing amounts 
of gas and condensates are being found 


in relation to oil; and exploration to 


increasingly greater depths is and must 


be a characteristic of the continued 
search tor oil and gas 

The westward shitt of natural gas 
production has paralleled that of petro 
leum Phe many small and scattered 
fields of the Appalachian and Great 
Lakes states provided the bulk of the 
nation’s requirements until the middle 
twenties In 1924 Oklahoma sup 
planted West Virginia as the leading 
producing state and = tive years. lates 
was in turn replaced by Texas. Today 
the Mid-Continent and Gault) Coast 


areas dominate natural gas production 


even more completely than they do 
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| I] 
p G Pr p Es p PI Dp Re BLE Re 
I STA 1949" 
Ir ) ‘ 14.65 | { q 60° | 
I ) P) l Per ¢ 
Py f De f7 

Texa 3,023,714 418.4 99,170,403 55.0 
Louisiatr 805.726 12.9 6, O87 BVI 14 
Oklal $67,333 98 11,625,979 6.4 
California 543,488 9.3 9,991,635 5.5 
Kansas $23,283 5.1 14.089,560 7.8 
New Mexic 256,706 1.1 6,241,003 3.5 
West Virgi: 180,000 ) 1,715,233 1.0 
Kentucky 90,000 1.4 1,349,397 0.7 
Wyoming 72,339 ia 173.677 1 
Pennsylvar 70.000 1.1 621.680 0.4 
Mississipp 68.950 ba 2,528,969 1.4 
Arkansas 59.185 0.9 474.190 0.5 
All othe tate 184,315 4.0 $3,381,807 1.8 

Total, United State 6,245,041 100.0 180,381,344 100.0 

* Ame G ( t ( V 

b Exclude k } P | 
¢ mated at 3729 [ S ¢ 
the production of crude oil. Texas at intervals of about 200 miles alons 


alone accounted for 48 per cent of the 
United States production in 1949 and 
Louisiana Oklahoma 
additional 23 per cent. 
filth of the 


outside of the 


and together an 
Less than one 
output Irom. areas 
chiefly Cal- 
ifornia and the older producing areas 


of the Northeast. 


Came 


Southwest, 


Pirpk LINE DEVELOPMENT 
There is only one way to transport 
natural gas and that is by pipe line. As 
early as 1891 the feasibility of high 
pressure transmission had been demon- 


strated by a 120-muile pipe line from 
northern Indiana fields to Chicago, but 


utilization of gas remained essentiall: 


on a local basis until after World War I. 
Coincident with the great oil and gas 


discoveries in the Southwest had come 


important improvements in the design 


and operation of pipe line and pumping 


facilities which have continued down 
to the present da‘ In modern pipe 
line operation the gas is usually com 
pressed to 600 800 pounds per square 
inch. Compressor stations are spaced 


the lines bec AUSeC YAS loses pressure clue 
to friction as it passes through a line 
and this pressure must be 
The 


dispatched can be 


restored by 


re-compression. amounts of 


vas 
varied by adjusting 
pressures and if cold weather ts predicted 
in the marketing areas and. increased 
Vas consumption lor heating expected, 
the lines are “packed”’ (pressure built 
up to higher than normal) in order to 
meet abnormal load conditions 

By 1930 the first of the long-distance 
lines from Texas to the industrial centers 


of the Middle West had been placed in 


operation. Subsequent developments 


have been rapid, during the 


especial 


Natural 
in the United States, 


past decade. Yas pipe lines 


including gathering 


and transmission lines but excluding 


local distribution systems, have reached 


the IM pressive total of 260,000) miles 


more than the 


point-to-point railroad 


mileage of the 


counter’ and two and 


one-half times the mileage of crude oil 
pipe lines Between 1940 and 1948 
the volume of interstate transmission 
of yas by pipe line doubled and by 1952 
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PANHANDLE 


CADDO 


Permian 


~~, 4 


@. 


5 


‘ 
STRATTON 
AGUA DVL ce 
LA GLORIA 

\ 


hic. 1 
diameter or 
tuthorized 


more Mid-Continent 


+, principal ga 
on line 


originating mn 


3, double pipe line 


Ing major interstate transnmi 


should have redoubled with completion 


of the 2.5 bilhon dollar expansion pro 
gram now under way.’ Steel shortages 
and the difficulty of obtaining the 
necessary long-term commitments of 


gas reserves have tended to keep down 


the number of long-distance projects 
despite a market clamoring for delis 
Cries Most important of those cur 
rently under construction is the new 


Pranscontinental Gas Pipe Line Com 


pan 1840-mile, 30-inch = pipe line 
from the lower Rio Grande Valley to 
New York City, scheduled for comple 
tion by the fall of 1950 The 200 
million-dollar construction job is) em 
ployving 6000 men and 20,000) freight 
ear loads of steel pipe The twenty 


compressor stations along its route will 


have an initial combined capacity ol 
09,120 horsepower \mong othe 
things involved are right-of-way permits 


Major interstate gas pipe lines in the United States, 1949, 


RODESSA 





Legend: 1, pipe lines of 16-inch 

and Gulf Coast areas; 2, pipe lines proposed or 

fields; a other areas ol scattered produ tion upply 

on more than 7000 separately owned 
tracts of land. 

During the summer months, when 
fuel demands are slack, gas delivered 
from the Southwestern fields is stored 
in partially depleted oil and gas reset 
voirs in the Appalachian and = Great 


Lakes regions to help case peak winter 


demands on utility systems. Long 


distance pipe lines are thus allowed a 
higher year-around load factor and 
utility companies are better able to 
adjust deliveries to market demand. 
Gaas in such underground storage at 


the end of 1949 amounted to 288 billion 


cubic feet or the equivalent ol 4.6 pel 


cent of the net natural gas production 
during the year. 


| quid propone, 


brought in railroad cars trom Texas, has 
been vaporized and blended with pipe 
Injection imto least 


hela 


line vv lor 


Michigan 


is 


at one 


storage to meet emer 
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Fic. 2 The open ditch filled with water indicative of one of the ditheulties in building a va 
pipe line in Mis ppi. Here the fully coated steel pipe is ready for lowering into the trench. The 
water must be pumped out before the line lowered Photograph by courts of Transcontiner 
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The 


content ol this enri hed vas was reduced 


gency winter demands. B.t.u. 


prior to delivery to consumers by mixing 
with air. 
cent of the 


Seventy per country’s 


proved natural gas reserves occur in 


“dry gas fields unassociated with 
oil. Production of such vas-well gas 
involves litthe or no waste, being much 
more readily adjusted to pipe line 


demand than is that of gas which occurs 


either dissolved in or in contact with 


oil in the reservoir rock Phe latter is 


the so-called casinghead or oil-well vas 


which has become of increasing im 


portan © ii 


the gas supply pieture as 


recovers and CONSECTVALION tec hniques 


The bull ol the 


recoverable 


have been improved 


proved and natural vals 


reserves in the United States occur in a 
fields which are 

gas fields It 
1947 that 
of known. reserves 
Southwe 


relatively few large 
predominantly ‘dr 
was estimated in 13 per cent 
were located in. tive 


fields Panhandle, Hugo 
Wand Old Ocean 


tern 


ton, Carthage Kats 


THe Texas PANHANDLE FIELD 


The most important producing i 


trict in the country tor more than 20 


Panhandle 


from the 


Veal hat been the 


Hugoton 
region tretching 


ol Te Kal 


preribvcanned le 
and Oklahoma to the Arkansa 


River in southwestern Kansa ce by 
j Its combined reserves may execed 40 
trillion cubie feet or nearly one-fourth 
ol the tation’ total Originall Iwo 
distinet and non COMTI UO helds cen 


tering on Borger, Texas, and Hugoton 
Kansa explorator drilling narrowed 
the gap between them until recent! 
then boundari have merged, although 


tructural restriction probably do not 


permit tres imnterminglin ol the Wil 


heyy Liat hical purpose production trom 


both thre northernmost tier of Pexa 


County and the Oklahoma pocartlacanved le 
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big. 4 Thi 
Pyill outheast of Hollister 


coated with tar and 


line in the Panoche 
California, 1 


s4-inch ya 
being 
vrapped with a protective 
coat of felt paper This is part of the 506-mile, 
Inch line built between Popo k 
Colorado River, and the San Francisco 


Super beimny 


on the 


Ba \rea \t LTopock it will connect with the 
L100) rail of main under construction by the 
kl Paso Natural Gas Company to Texas and 
\ 


VOW Nhe crco the ld VPhotoyr iph by 


of Pacific Gas and Electric Company 


courte 


is commonly attributed to the Hugoton 


hela 
Production in the Texas Panhandle 
held in 1949) ha been estimated by 


the State Ratlroad Commission of Texas 
at 520 billion cubie feet, which compares 
fivure olf 415 


leet tor the tri 


with a 


tentative billion 


cubt tate Hugoton 


held (INansas 221, Oklahoma 118, Texas 
iO Phe Panhandle pay strata, on the 
flanks of the buried granitic ridge known 
to veologists as the Amarillo Arch, are 


at varying depths; in the Hugoton 
ection the average depth of the prin 
cipal (Permian) producing horizons de 
clines from 3140 feet in the Texas border 


county to 2060 teet on thie 


north ()| 


the = five horizon inn othe 


Prevtvbvcarned de 


been correlated with va 


produ bhiy 


held, the upper three have 


produ Hiv hort 
both fielcl 


zons of the Hugoton In 


original 


rock pressures were subnormal 
lor ya hela 138 440) pound pert 
quare ineh Reported pore ure i} 
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the Hugoton today range from 322 to 


435 pounds.’ The only oil production 


the 
Panhandle field, especially in the Borger- 


is along the northern margins of 
Pampa area. 

Discovers 
River “ of the Texas Panhandle 
in 1918 had set off drilling activity which 
led to the great Borge 


1926, but 


of 9g in the Canadian 


breaks”’ 


r oil rush of early 


a ready market for the abund 


ant natural gas was at first lacking. To 
reach the oil-bearing sands the cable 
drilling tools had first to pass through 
an overlying gas cap, resulting in tre 


mendous and loss of gas. 
Natural gasoline and carbon black 


manufacturers were quick to take 


uncontrolled 


ad 


vantage of such a situation and within 


the five-vear period from 1926 to 1930 


over 50 natural gasoline plants and 24 
carbon black plants had been built in 
the field. The dry, residue gas from 


f 
Yer hie ‘ have ee 
‘ J} Atl) Jf ch line ‘ pleted 
() I o Te | te | 
courte i Pray n Corpora 
j 4 | rey cle ( 
‘ Hf ‘ 
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the natural gasoline plants continued 
to be blown to the air after it had been 
stripped of its liquid hydrocarbons until 


1935 when the practice was minimized 


by legislative action. Waste of gas in 
the Panhandle field) has been ineal 
culable. The peak was reached during 
1934 and 1935 when approximately 


500 billion cubic feet of gas was stripped 
and flared each year as compared with 
in average of 150 billion cubie feet which 
moved into pipe lines. 

The first long-distance high-pressure 
pipe line from the Texas Panhandle was 
completed to Denver in 1928 and in the 
four vears lines were built 


following to 


most of the major industrial cities of the 
Middle West. 


mission companies tap the field, serving 


‘Today seven major trans 


markets in Kansas City, Chicago, De- 
troit, Minneapolis St. Paul, Denver 
and los Angeles. Reserves are for the 





ra woo la ( | Oocanrt thie prlpoe down 1 
tacthe ( cep the pipe in place inn it iInderwater 
949 from the Carthayve field to Middletown 
Incl ind Little Inch lem 1h) raph 

rT 
‘ ‘ i he 1} i 1 joie | ( hy thet 
(| I i In the ba ic rele 
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()>] 


most part controlled by these companies 


affiliates (gas has not been 


or then 
encountered in significant quantities in 
any of the deeper exploratory wells 


Nearly the 


produc tion is “* 


one-third ot Panhandle’s 


sour’ gas which contains 

dioxide. 
pipe 
feasible 


excessive amounts of sullut 


Although 


transmission is techmicall 


‘sweetening fon line 


Most 
been marketed S 


has to some 


black still belch 


their clouds of black soot over the short 


ol it 
carbon plants which 
vrass plains around Borger and Pampa. 


Ammonia fertilizer and synthetic rubber 


industrial 
Helum is 
the gas produced trom the small Cliffside 
\marillo ata 


Production of this rare 


plants are other consumers 


in the area extracted trom 


field north of vovernment 


operated plant 


gas in excess of current needs ts Injected 
into the underground formation for 
storave The tripped residue val l 


old Lo pipe linn COTM PATE 


HteGoron bibip 

Phi Hugoton hela underlie the 
endless bonanza wheat fields of an area 
that during the thirties was the heart 
ot the nation’ Dust Bowl \lthough 
much larger in area than the Panhandle 
its development has been at a slower 
pares It wa first brought into com 


mercial produ tion in 1927 when a pipe 


line was completed from the grain 
clevator town of Huvoton to (sarden 
City, Kansa Most of the lony-distanes 


Lransmiussion  Comipanie which carr 
Panhandle gas are also active in’ the 
Hugoton area and gas trom the two 
held | blended and brought to a 
uniform heat value in large gathering 
incl COM pore a) bation cho those 
to bo eon near Liberal, Kansa 1 
velopment of the field is still in progr 

During 1949 new pripoo tine froma the 
Huyoton field to Kansas City and to 
Wiscon moand Michivan market Were 
opened Inclustrial utilization of thi 
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gas has been limited to a handtul ol 


carbon black and natural gasoline plants 


centerimeyg 


around Ulysses, Kansas, and 


Oklahoma \t the 


place a “hydrocol” plant for the manu 


(suymon, lormet 


facture otf gasoline and chemical by 


products trom natural gas by a modified 
lischet Propsch process Was dedicated 
in 1949, but the higher returns promised 
pipe 


such investments. 


from sales” to line) outlets 


ay 


lise ourave othe 


LOUISIANA’S MONRO! 


bibLp 


Commercial development of the Mon 
roe field of northern Louisiana antedates 


Panhandle-Hugoton by nearly 


ol 


a decade Phe first gas well was broucht 


in on Christmas Day, 1916, and by 


the 


next year pipe line connections with the 
city of Monroe had been installed 
\Vlexandria was linked to the field in 
1923, and Shreveport and New Orleans 


lour vears later 


Shreveport t, however, 


had been on vas as early as 1906. when 


a line had been run to it from the flush 
Caddo oi and vas field in the extreme 
northwest corner of the state It was 
the carbon black industry that played 


a particularh the 


role 


ol the Monroe field 


1O28 


Miportant in 


early histors 


1920 


rom 


to the 


Louisiana was 


black 


1O23 


Coun 
try’ leading carbon 
state \ ( 


carbon black plant 
( sl 


producing 


‘arly oa there were 35 


in the Monroe area 


withdrawal 


reached their peak in 


1936, production in that year reaching 


OO Dillion cubie teet compared to oan 
estimated 154 billion cubte feet im 1949, 
but the number of wells has continued 
to imerease and is now over 1500.) With 
acid treatment of the gas-bearing Mon 


roe limestone ( retaceous) helping lo 


usta production i the face of dechin 


In’ pressure reserves are estimated at 


close to two trillion cubte leet on ApPpront 


mately two-filths of the volume ot the 
held’s total past production \lthouwh 
the carbon black iadustry ha mee 








170 ECONOMIC GEOGRAPHY 


103 a 


| 
2 
sa «ARKANSAS S 


GARDEN CITY 


urvssts/Y) 
C3 ‘Boas CITY 


ang har 

HUGOTON 

Mg POLIS a 
$F 


g AMARILLO 


———- GAS PIPE LINES 
A NATURAL GASOLINE PLANT 
@ CARBON BLACK PLANTS 
B CITIES ANDTOWNS 





Fic. 7. Panhandle and Hugoton gas fields, 1949. 


moved on to the newer Texas fields sirmingham, and Mobile. The newer 
(there are four plants remaining in the transcontinental lines which pass 
Monroe area) major pipe line markets through or near the field take little or 


still supplied primarily from this field no gas from it 
include St. Louis, Memphis, Atlanta, The Richland field, discovered in 


PHE (;EOGRAPHY OF NATURAI 
1926 southeast of Monroe and which 
rivaled the latter in production for a 
few vears during the early thirties, is 


now depleted 


THE NEw CARTHAGE FIELD 


Situated in the piney woods along 


the Texas-Louisiana boundary, the Car- 
thage gas field of Panola County, Texas, 
has joined the first rank of producers 
only during the past three vears. It is 
one of the major supply sources for the 
government-built ‘Big Inch” pipe line, 


one ot two construc ted as an emergency 


measure to carry East Texas and Gull 
Coast crude oil to Eastern refineries 
and since converted to natural vas 
transmission. Qf the 536 wells that 
were producing in the Carthage field 


in April, 1949, all but 25 had been com- 
pleted since 1944. which 
billion 1949 


and is still climbing, is trom four different 


Production, 


reached 238 cubic feet in 


sands, al 
6000 


lower ¢ 
S000 


retaceous 


depths ol 
The 


all sold to pipe line outlets 


to leet vas 1S 


from 
virtually 


after processing for liquid hydrocarbons. 


(GULF ( 


OAST FIELDS 


Although gas reserves under the Gull 


Coast otf Texas and Louisiana may 


represent as much as one-third the 


ol 


nation’s total, they are dispersed among 


a multiplicity of smaller fields. In 1948 
production of gas-well gas was reported 
from 741) separate fields in the Gull 


Coast provinces of Texas and Louisiana, 
some fields supporting production trom 
as many as 20 separate horizons and to 
depths of 12,000 feet. Largest producers 
held and 
arid: La 
(Christi 
the 
Ol 


are now in the southern parishes, exten 


Kats the 
la Dulce 


Or ‘ 


Houston's 
Stratton-Agi 
fields 


louisiana, 


were 


(;loria 
In 


state's 


south Orpus 


halt 


production and 70 per « 


where of 


‘nit reserves 


sive NeW discoveries have recently been 


made on state-owned coastal marsh 
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lands south and New 
the 
‘“tidelands’’ promises important addi 


1949 


gas-condensate fields had 


west ol Orleans. 


Offshore exploration on so-called 


tional discoveries. By the end of 
eleven gas o1 
been discovered off the Louisiana coast, 
but because there was no way to get the 
vas or its liquid content ashore they were 


all No 


coveries been 


“shut in.” commercial dis 


off the 
Texas coast, but drilling was 1n progress. 
ut-ot-state 


had vet made 


this 
area began in 1944 with completion of 


transmission {from 


Tennessee Gas Transmission Corpora- 


tion’s 1265-mile line from near Corpus 
West 


later “looped | 


Christi to Virginia; the line was 
doubled. Later the 


‘Little Inch’’ tapped 


QT] 


government-built 


the coastal fields. By the end of 1949 
Transcontinental’s line to New York 
City was nearing completion while 
Tennessee Gas Transmission had ob- 


tained authorization to extend its system 
Juffalo, New York, 


its capacity to over 


to and to increase 


one billion cubic 


feet daily. Applications were on. file 


for extension of service into the big 


New by 
the three major svstems authorized to 
the E: Thus (sul 


Coast gas has been dedicated primarily 


England market area each of 


sf 


erve ist Coast. lar 


to the expanding markets in the states 


along the Atlantic seaboard from the 
Carolinas to New England, leaving the 
Middle West to be served trom. the 


Hugoton-Panhandle area. In late 1949, 
however, an application was filed with 


the 


kederal Power Commission — for 
construction of a 1254-mile, 30-inch 
main line trom the Texas Gulf Coast 


to the Chicago area by the Texas-Ilinois 
Natural 

subsidiary 
Coke. 


(sas Pipeline 


Company, a 
Light 


Ol People's (sas, and 


(sas reserves already committed 


to the project were claimed sufficient 
to permit delivery of 538 million cubs 
minimum of 20 ve 


a Gloria and Old Ox 


daily 
hiefly 


leet lor a 


the | 


‘ars, 


11 ‘an 
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Fic. 8. This combined compressor station and natural gasoline plant near Liberal, Kansa 
processes 500 million cubic feet of gas daily from the Hugoton and Panhandle gas fields. Gas i 
started on its way to Detroit by 15 giant engines of 20,600 horsepower capacity. 





Fic. 9. Carthage Corporation’s new natural gasoline plant on the Carthage gas field, Texa 
Liquid hydrocarbons are extracted here from gas produced from the Carthage field 





Fic. 10. This new carbon black plant in the midst of the wheat fields of Southwestern Kan 
USES Hugoton natural gas as its onl raw material 
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Another separate 
740-mile, 


[Louisiana to 


helds. application 


proposes a 26-inch line from 


southern central Illinois 


to supplement supplies of Hugoton 
and Panhandle gas moving to Indian- 
apolis and Detroit area markets. 
Industrial utilization of gas, both as 
a raw material and as a fuel, has prob- 
ably reached its greatest development on 
the Gulf Coast. The chemical process- 
ing of paraffin gases which occur both 
in natural gas and refinery gases has 
enjoyed a phenomenal growth here as 
a result of the war and post-war boom. 
This 
industry which has sprung up between 
Baton 


new synthetic organic chemicals 


Rouge and Brownsville is de- 
pendent largely on large quantities of 
low-cost methane, propane, and butane, 
the principal constituents of natural 


vas. 


CASINGHEAD GiAS CONSERVATION 


PROGRAMS 


Casinghead gas, as a by product ol 
oil field operations, was long considered 
only 


Where 


crude oil 


a dangerous nuisance that could 


be flared or vented to the air. 


operations were geared to 


output the salvaging and marketing ot 


both 


the gas was inconvenient and 


Not 


production — not 


costly. only is casinghead 


vas 


readily adjusted to 


market demand but, 


coming to” the 


surface under low pressure, the gas must 


be considerably compressed tor pipe 


line transmission. Its utilization awaited 


development ot 


high pressure Yas oul 


separators and the 


improvement of 
other surface recovery and compressing 
equipment 

In the great bonanza oil fields of the 


Southwest 


and California there 


Was 
profligate waste of such gas and con 
sequent rapid declines in field) pressure 


during the early production period. 


Perhaps with no other natural resource 


has waste been so yreat It has been 
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estimated that, during the period 1922 

1930, waste of natural gas approximated 
30 per cent of the total volume consumed 
in the States that the 
average waste may have been some 1.25 
The flush 
production and rapid decline of such 
important Southwestern fields as Caddo, 
Smackover, EF] 
Rodessa, and Oklahoma City as well as 


United and 


billion cubic feet per day." 


Desdemona, Dorado, 


many of the fields in the Los Angeles 
Basin of California are directly attribut- 
able to this cause.” 

A growing realization of the role of 
gas in the expulsion or replacement of 


oil from the reservoir rock, together 


with vigorous ‘‘casinghead gas conserva- 


tion’ programs promoted by state 


regulatory bodies, has led to 


vreat 
improvement in the situation in recent 
vears. Networks of gas-gathering lines 
are being extended into oil fields while 
unmarketed gas is being returned to 
the reservoir. 

Casinghead gas conservation is being 
pushed with special vigor in the state 
olf Texas, where it constitutes close to 


Ac- 


cording to the Texas Gas Conservation 


one-third of all gas withdrawals. 


Engineering Committee, the flaring of 


gas at casinghead gas plants had been 


reduced trom 325 to 47 million cubic 
feet daily from March 1945 to March 
1949, despite a much greater through 
put at the latter date. Today more 


than 55,000 oil wells in Texas are con- 
nected with ¢ asinghead vas intake plants. 
The 


ordering 


Railroad Commission has been 


shut-down of some. oil 


fields where unnecessary waste of gas 


incident to oil continues 
fields 
that 


re-injection nor construction of 


production 
laring is permitted only where 


are either so small or so isolated 
neither 
pipe line outlets is economical. 
Substantially all gas produced today, 
that held 


liquid 


except vented or used in 


operations, is) stripped of its 
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fractions in natural gasoline or cycling 
plants and the output of such plants is 
becoming the 


many 


an in 


important factor 


In 


cases the cost of gathering casinghead 


total supply of liquid fuels. 


gas for use as a fuel would be prohibitive 
were it not for the recovery of its butane, 
propane, and natural gasoline fractions 
for which an expanding and _ profitable 
market exists. The stripped or residue 
gas from these plants, if not sold, is 
compressed and injected into the under- 
for later marketing. 


ground reservoir 


This operation, first carried 


1938 


out suc- 


cessfully in Texas in and three 


is known 


in Louisiana, 
Today 
the gas produced in Texas is returned 
to the 


vears later 


ds 


“cycling.” about one-fourth of 


formation in such cycling or 


The 


usual goal is to provide gas drive for 


pressure maintenance Operations. 


oil production, but in certain rich con- 


densate fields where lowering reservou 


pressures may lead to the “retrograde 
condensation” of the heavier, vapor- 
phase hydrocarbons into liquids, re- 
evcling may be necessary to maintain 
pressures until most of the heavier 


hydrocarbons have been stripped from 
the reservoir. In Texas alone some 128 
natural gasoline and cycling plants are 
reported to have been under construc- 
tion or completed since the end of the 
The 


CO operative ven 


war at a cost of 256 million dollars. 
plants are commonl: 
tures, operated by either major ot 
independent oil companies, which serve 
all the producers in one or more fields. 
Largest of these gas-processing plants 
Agua Dulce, Old Ocean, 


and Panhandle fields 


are in the Kat 


THE PERMIAN BASIN 


Casinghead accounts for the 


vas 


larger part of natural gas production 


in parts of Oklahoma, in California, and 
Jasin of West 


New Mexico 


in the so-called Permian 


‘J eXas and southeastern 


( 


sEOUGURAPHY 


locally marketed, but the Permian Basin 


the first two areas production 


ls 


has recently become a majo vas export 


ing area. Principal markets for its 
gas had been the copper smelters ot 
New Mexico, Arizona, and Sonora until 


completion of a pipe line to Southern 
California in late 1947. 
exports to the West Coast, the kederal 
called 
that larger quantities of oil 
the 


In authorizing 


(‘ommission 
fact 


Power 
the 


attention to 


Jasin 
lac k 


this was 


well gas in Permian 


were 


currently being wasted for ol a 


market that 


and indicated an 
important factor in warranting approval 
the venture.! 
and New 
are to be upped to a maximum of 925 
daily bv 1952 
completion of a second, 34-inch 
Inch’ 
tion, 


\rea. 


inherent 


‘Texas 
Mexico gas to the West Coast 


ot Deliveries of 


million cubie feet 


with 
~ SUper 
pipe line, now under construc 
the San Bay 


In recognition of the difficulties 


to serve Francisco 


in obtaining a long and con 


tinued supply of gas from oil fields, the 


vathering system was extended to the 
Panhandle gas field in late 1948 It 
is proposed to obtain additional “dry” 
gas supplies from the San Juan Basin 
of northwestern New Mexico” which 
currently serves Albuquerque, Santa 
ke, and the Atomic Energy Commis 
sion’s installations at Los Alamos, New 
Mexico. The newly discovered Scurr 
County Reef oil field in West Texas, 
which by early 1950 had begun to look 
like ‘‘the biggest thin, since least 
Texas,” now looms as vet another 
potential source of casinghead gas for 
the lines to the West Coast 
Too Many Pirk Lint 


The rapid expansion of high-pressure 


pipe lines carrying away the Gault 
South's “limited and irreplaceable 

supplies of natural gas has led to a 
yrowing concern within the area as to 


the wisdom of such unrestricted ‘e 
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ports,” especially to areas with adequate 
coal or water power reserves. In 1949 
there were 17 such major. interstate 


pipe lines with an annual capacity of 
over one trillion cubic feet carrying gas 
from Texas alone to more than 30 states. 
Texas natural gas exports, which doubled 
between 1947 and 1948, would approach 
1952 if all 


contemplated interstate pipe line pro- 


2.5 trillion cubie teet by 


jects were completed.” 


Notwithstanding 


constitutional lim 


itations on interstate barriers to trade, 


there has been a rising crescendo of 
protests against the granting of new 
permits for additional pipe lines, at 


least until the future needs of the produc 
ing areas have been given tull considera 
tion. The industrial developments of 
the Gulf South ts in considerable measure 
dependent on the long-term availability 
of large quantities of low-cost gas 
Increasing exports to the Northeastern 
Belt 


expectancs lor 


Industrial can only a short- 


mean 


ened life Southwestern 


reserves. On the other hand it has 
been suggested that, since vasification 
of coal may one day provide a sidtistac 


tory and economical substitute tor 


natural vas, the 


natural gas 


states 
Wbety do well Oa 
1000-B.t.u 


cash in’ betore « heap, 


manufactured vas starts 


moving back from the Appalachian 
coal fields to Texas and Louisiana 
Sut, as kPC Commissioners Olds and 


Draper have stated it, “even if natural 


vas 1S completely replaceable by svn 


thetic 


vas from coal, it cannot be made 


available to the 


Southwest without a 


transport differential 


which is) now 


in its favor Phe result) of depletion 
of the main fuel reserve of the Southwest 
through syphoning its natural gas to 


the Northeast will be to 


main basis for the hopes for industrial 


remove the 


de entralization 


NATURAI 
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(GOVERNMENT REGULATION 


The Federal Power Commission's 
rate-regulating authority, under the 
Naturai Gas Act of 1938, has led to 


long and bitter controversy between the 


industry and Government 


Producers 
argue that this admittedly superior fuel 
is today grossly underpriced at the well- 


head 


Unlike coal or petroleum, it 1s 


a commodity tor which the cost. of 
transport to market, including pipe 
line investment, is normally much 
greater than the cost ol production. 


Although the average field price stip 


ulated in natural 


new vas contracts 
increased nearly fourfold between 1941 
and 1949 in the Southwest, even at 
eight to ten cents pel thousand cubi 


feet natural gas ts still priced far below 
other fueis on an energy basis. 
In May, 1949, for William 
J}. Murray, Jr., Chairman of the Railroad 


(Commission of Texas, calculated that, at 


content 


example, 


a well-head pri e of five cents tor natural 


gas, equivalent) heat content prices 


would have been 30 cents per barrel for 


ou and $1.25 per ton for coal. Even 


alter transportation charges have been 
met for pipe line transmission half way 
the 


ACTOSS 


continent natural gas 


com 


monly retains a competitive price ad 


both and oil It is 


held 


discouraging active exploration and de 


Vantage over coal 


maintained that low 


prices are 


velopment 


programs tor natural 


vas 


and have rendered 


many casinghead 
conservation projects economically un 
attractive Many pro lucers and lease 
holders have been pressing for replace 
EPC control 
held 


would appear to permit charging what 


ment ol over field prices 


by a ‘fat formula which 


price” 


ever the market will bear. In practice, 
FPC’s price fixing activities have been 
restricted to produc tion from properties 


owned by transmission com 


Phese 


interstate 


panies and ther afhhates 
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said to 
the 


Panhandle 


companies, however, are now 
10) 


in 


produce about per cent of 


the 


gas 
the, 
State 
regulatory bodies have entered the gas 


they transmit; 


control two-thirds of all reserves. 


price controversy in Kansas and Okla 
by field 


prices for natural gas. These were still 


homa instituting minimum 


being contested in the courts in early 


1950. Suggestions for establishing min 


imum field prices have become in reas- 


ingly common among Texas and 


Louisiana producers. Present prices 


paid to independent producers vary 


the 
number and nearness of pipe line outlets 
the the 


widely at present depending on 


and date of particular 


gas 
purchase contract 
Major 


much natural gas production and re 


oil companies, which control 


serves as a natural by-product of their 


primary activities, have sometimes been 


reluctant to sell interstate 


yas to pipe 
lines, professedly through fear of thus 
being placed under FPC jurisdiction 


Then 


CONSUMES 


as natural gas utilities alterna 


tives are to sell to local O1 


to evele the stripped vas hack into the 


formation. In California, where casing 


head gas provides the largest share of 


local gas production, the major oil 


companies have been under fire from 


consumers for diverting increasing 
amounts of oil-well yas to field re 
pressuring and pressure maintenance 
operations at the very time when 
demand is increasing sharply thus 
forcing imports of New Mexico and 


Texas yas at significantly higher prices 
Yet such re-injection serves not  onk 
to increase ultimate oil recovery but 
permits the storave of large amounts 
Ol vas tor tuture and probably more 
lucrative marketing. Both conservation 
ind the profit motive appear thus to 
be served 

In all natural yas producing area 


held proration and unitization programs 


(;KOGRAPHY 


by 


bodies, are becoming increasingly numer 


usually administered 


state control 


ous as evidence accrues that maximum 


vields are not compatible with rapid, 


town-lot developments. 


CARBON BLACK MANUFACTURING 


One of the most controversial elements 
in the natural gas conservation question 
the black 


Most carbon black, a primary ingredient 


has been carbon industr’ 


of automobile tires and printing inks, is 
manulactured by the incomplete com 


bustion of natural gas. The carbon is 
precipitated from a gas flame thrown 


In the 


“Sscavenvel 


avainst a moving band of steel 


past carbon black has been a 
industry,’ using very low-cost natural 
Its earlh 


development in the Southwest was 


gas not otherwise marketable 


Hh 
Monroe and Panhandle fields 


sy the early thirties production in West 


the great 


Virginia, the early center, had entirel 
In 1949 there $2 plants 
operating in Texas of which more than 
halt the Panhandle ight 
plants Louisiana and a 
Oklahoma, and 


ceased. were 


were in 
remained in 
scattered few in Kansas 
New Mexico 

The increased quantities of gas being 


( veled, 


competition from transmission line 


tovether with the intensified 


and 


other industrial consumers for natural 
yas reserves has “put the squeeze” on 
the carbon black industry since” the 
wal Having reached its last) geo 
yraphical frontier, so to speak, it must 
expect both to pay higher prices for 
its raw maternal and to inerease it 
effidency markedly if it is to maintain 
its monopoly of most of the world’s 
carbon black market VI carbon black 
manufacturing processes are very dirt 
in that the: produce a yvreat deal ot 
smoke They are also very wasteful 
for, although 1000 cubic feet of methane 
vil actually contains 33 pound ol 
carbon, the actual yield of carbon black 
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from the common ‘‘channel’” process is 
Other 


processes, though more efficient, do not 


usually less than two pounds 


produce a product of the same velvety 


black appearance and quality. 


THe FuTrurE OF NATURAL GAS 


It seems apparent that future market 


demands for natural gas in the United 


States cannot be met. Recent discos 


eries in Alberta, Canada, have suggested 


sources of natural 


additional future 
gas; in the spring ot 1950 action was 
still being deferred by Canadian officials 


all 


for lines to both the Pacity 


on requests for pipe line permits 


Northwest 


and the Chicago area. The demand 
for natural gas has been described as 
“insatiable, incalculable and, in all 


likelihood, unsupphable.” The reserves 


to-production ratios 28.9 natural 


lor 
gas in 1949 compared to 13.6 tor petro 
leum- suvvests that it is being consumed 


half the 4 


petroleum: reserves ; 


at less 


than domesti 


ate ol 


but in the long run 
discoveries cannot be expected to keep 
pace with a sharply rising consumption 
Only in the 
and fuel oil sales in the densely populated 


Northeast 


feel the impact of the new competition 


past lew years have coal 


and industrialized 


begun to 


from natural gas. Eastern utility com 
pamies have estimated that, taking into 


account the relative heat content of the 


two vases, natural gas may enter the 
RiebERENG 
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Crude Oil, Natural Ga Liquids and Natural 
(sas, December 31, 1949 New York, 1950 

:. Natural Ga Whoosh!” Fortune Vol 
0) No. 6 December 19049 


NATURAI 


(GAS IN THE UNITED STATES 177 
distribution lines at as little as one 
fourth the cost of conventional manu 


factured gas. ‘Trade estimates in early 
80 
utility companies now distributing man 


the Middle Atlantic 


and New England states will take 


1950 indicated that approximately 


ulactured gas in 


SS 


natural gas in whatever quantities it is 


allotted trom the transmission systems 


as soon as it becomes available. Some 


plan to go onto straight natural 


vas, 
others to use it for enriching the manu 
It may be indicative 


that 


lactured product 


ol the 


trend while marketed 


production of natural increased 


yas 
12 per cent in 1949 over the preceding 


vear, crude oil output declined & per 
cent and coal production declined 28 
per cent 

The convemence and flexibility of 


natural vas should continue to make 


it the preferred household fuel, but its 


utilization by industry will depend on 


its price relationships with competitive 


fuels and raw materials. It is especially 


the Gaull South, lacking stenificant coal 
and water power reserves, where natural 


gas, together with oil, is) playing a 


crucial role in) regional de 


CCOMOMIME 
Phe tuture of this vigorous 
de 


industry's 


velopment 


new mdustrial 


frontier is) vitally 


pendent on the petroleum 


ability to maintain its excellent produc 


tion and discovery record tor these 
preferred fossil fuels 
ES CITED 
». Gas (Los Angel September, L948, p. 74 
6. kederal Power Commission, “ Natural Ga 
Investivation’’ (Docket, No, €-580), Report ol 
Commissioner Nelson Lee Smith and Com 


Wimberley, 


missioner Llarrington 
LO4S, p Ww 

7. World’ | 
Development,” Orl and Gas 
No, 36, January 6, 1949, p. 84 


R. ( \. Warner, “Texa 
1543.7 Plow 1939, pp. 209 


Wa hington 


Journal, 


argest Gra \inazing 


Vol, 47, 


Oil and Cras Since 


toon 








178 ECONOMIC (;EOGRAPHY 


Fuel Outlool I] 
(sas.”’ Scientt he Vonthl Vol. 69, 1949 pp Natural Gas,’ Monthly Revie Federal Reserve 


a \ Cattell Helium—the Wonder LS Western Power and 


222-228 Bank of San Francisco, May, 1949, pp. 52 61 

10. James J. Parsons, Recent Industrial 14. Stuart McGregor, ‘“‘What Shall Texa 
Development in the Gulf South,”’ Geographical Do About Natural Gas?" The Texas Geographr 
Review, Vol. 40, 1950, pp. 67-83 Vagazine (Dallas), Vol. 13, Spring, 1949, pp. 1-4 

11. National Resources Committee, “ Energ) 15. kederal Power Commission Natural 
Resources and National Policy,’’ House Dos (sas Investigation’’ (Docket No. (5-580), Report 
160, 76th Congres nd Session, January, 1939 of Commissioner Leland Olds and Commissioner 
p. 188 Claude | Draper, Washington, 1948, p. 7 

12. Carl Coke Rister (il! Pitan of the “Curbing Texas Gas Exports ts Unsound Pro 
Southwest Univ f Oklahoma Ire Norman posal,”’ World Oil (Houston Vol 130, No. J 


1949 January, 1950, p. 40 ff 





UNITED STATES INFLUENCES ON THE AGRICULTURE 
OF PRINCE EDWARD COUNTY, ONTARIO 


léernest Dix 


Vr. Dix, 
is now an 


Oxtord. 


who FECElVE d HLS V/ A 
Assistant 
lle carried OO} 


summer of 194; 


Ohio 


Ontario, in the 


RINCE EDWARD COI 
located On the 


| ake 


NTY 1s 
shore ol 
100 


north 


Ontario about mile 


northeast of Toronto. Rochester, New 
York, is 60 miles across the lake due 
south of the western end of the counts 
Oswego, N. \ is |e than 40° mile 


southeast from the nearest Land in the 


county, Point Traverse 


The 


asa political unit; it 4 


county 4 well 


a geographic a 
a penn ula tied, 
on its western end 


to the mainland by 


halt 
anarrow bod 


halt 
Cparate the 


an isthmus onls and miles 


Phe Bar 


ol water varying 


Corie Corie 


wide ol Ouinte 


from) one nuile to 


two miles in width, 


ponin 
sula from. the 


Yet the 


One Wha 


niiinhaind to the north 


county is bn isolated ; 


had The an 
enter br 


by al bride 


by one of 


road alone the isthmu 


acro the Bay of Ouinte, on 


three terri 


The area of Prince Edward ¢ 


ound. 


S90 square mule 


approximately the 
Montvomer: 


rattles 


that of 
Yor] SS tiate 
ledward 4 


rurnber «] 


ADD al 
New 


Prince 


Corie «| 
cCountie 


irevular on 


bhenyoe lor 


coves and ba i) 


crease the lenyth of to about 


hore Lanne 


SOO rrasle three tim the mileage at 


vould 


thre hore Tine 


possess were 

hie 
lenyth of 3& 
ol J 


traighet penimsula has a maxinum 


rraile anda PELE N DEVILLE W with 


rriile vetits outline is indented so 


devree from Clark 
Protessoi ol 


field 


University tn 1L9AS, 


Geography at Miami University, 


work in Prince Kdward County 
that no pomt is more than five miles 
from either the Bay or Lake. 

Phis area, a vently rolling lacustrine 


plain occasionally interrupted by abrupt 


cuestatorm escarpments, has been essen 


tially agricultural since its permanent 
settlement in 1783. Nevertheless, the 
pattern of land utilization has changed 


considerabls ail 


everal stave in the 


period from settlement to the present, 
The 
thes 


underlying reasons tor many. of 


changes are 


not so much matters 
of the geographic or economic nature 
ol the area itself or even of the Dominion 


of Canada, but rather events and intlhu 


ences ol an economic nature im the 
United States, particularly in New York 
Stat Phe agricultural pattern and 
life ot the people ol Prince Edward 
County trom 1860 to 1890 were closels 
tied to economic tactor south of the 
border This paper is primarily con 
cerned with this period trom 1860) to 
1890, a period in’ Prince bdward agri 
culture still referred to by natives ol 
the county as the “Barley Days 

\lter the initial permanent settle 


ment of the 


county m 1783, the transi 


tion from pristine wilderness to tarming 


community proceeded rapidly Clearing 


ana pPrloneerimy Cit he considered to 


have been ¢ entiall completed by 1835 


Thi population ryunrra bye re approximate ly 
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12,000 by that date. 
from the beginning of settlement 


Thus in 50 years 
the 
three-fourths of 
Until 1835, the tarm- 
ers of the county, 


county had acquired 
its present total. 
for the most part, 
practised subsistence agriculture. Then, 
they became aware of, and responsive 
to, overseas and United States markets 


New 


York State was at this time the leading 


for certain agricultural products. 


barley producer in the United States; 
a growing malting industry had devel- 
oped around this production. Prince 
Edward County was primarily a wheat 


producer. A small amount of barley 
was grown, a barley with superior malt- 
ing qualities, very desirable for brewing 
1851, barley 


the 


purposes. In 
the 
one-third that 


acreage was 


lowest) among grains—about 


of corn, one-fourth that 


of rye, and only one-twelfth that of 
wheat. [t occupied only two and one- 
half per cent of the total cultivated 


acreage. Ten years later, in 1861, barley 


acreage was over half that of rye, ap- 
proximately equal to that of wheat, and 
greater than the acreage of any other 
grain. 


of the 


It occupied nearly 11 
total 


per cent 


cultivated acreage, an in- 


crease shown on the line graph (Fig. 1 


Shortly thereatter barley became the 


PERCENTAGE 
ACREAGE IN 


OF TOTAL CROP 
SELECTED CROPS 





total 
devoted 


Fic. 1.--Changes in the proportion of 
crop acreage of Prince Edward County 
to barley, hay, and oats, 1851 to 1911 
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dominant grain in Prince Edward agri- 
culture, a role it was to play until 1890, 

The American Civil War and events 
connected with it were the stimuli from 


the Lakes 


this change in agriculture. 


accelerated 
The United 
States Internal Revenue Tax on whiskey 


south of which 


was raised from 25 cents per gallon to 
two dollars per gallon. This tax was 
rapidly reflected in increased consump- 
tion of beer, an increase which one 
historian places as high as sixteenfold 
in the five year period 1860 to 1865. 
The 


Canadian barley produced superior beer, 


American brewers, who believed 
purchased increasingly large quantities 
of that the 
Toronto shipped four times as much 
1865 as in 1860. Robert L 
1863 New 
control ot 


He states 


grain from = across Lakes. 
barley in 
Jones says that as early as 
York 
their own market for barley. 


that Albany, 


Canadian 


farmers were losing 
the market for most of the 


barley, received 80 per cent 


of her barley from Canadian farmers in 
1862. 

In 1871 and 1881 statistics for barley 
production in’ Prince Edward County 
are available in bushels but not in acres 
However, if the yield per acre was aver 
age, barley in 1881 was grown on over 
10,000 


more land than any other grain or crop 


acres, not only occupying tar 
but also occupying nearly one-third of 
the total cultivated land of the penin 


The 


dairying during this same period can 


sula. relative unimportance ol 
be gauged by noting that, in 1881, hay 
acreage was less than half that of barley 


In that same vear, barley was grown on 


more acres than were used in 1945 tor 
all grains. 

The “Barley Davs’’ were busy and 
prosperous ones for the county. Store 


and wharves were erected all 
the both 


Quinte and Lake Ontario. 


houses 


along shores ol the Bay ol 
Small sailing 


vessels called several times weekly dur- 
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ing the fall shipping season to load and 
carrv tons of the grain to the United 


When a 


farmers 


States, especially to Oswego. 


made port, the were 


vessel 
immediately notified and, no matter 
what the hour of day or night, barley 
at once started toward the loading sta- 
tions. Many of the vessels were built in 
county shipyards, and were skippered 
by county men. 

In 1890, the ‘‘ Barley Days”’ 
The 
United States which had called the trade 
were shut off. 
1890, the United States 
Tariff, 

cents 

The 
States 


came to 


an abrupt close. markets in the 


into being effectively 
On October 6, 
Congress passed the MclWinley 
a bill which placed a tax ot 30 
per bushel on imported barley. 
tariff United 


markets to 


not only closed 
farmers; it 
York State 


their 


Prince Edward 
it closed to New 


the 


did more 


brewers source olf much of 


high quality barley. According to John 


C. Weaver, the collapse of the malting 


industry in New York at about the 
close of the century was in part due to 
the tariff. The largest share olf the 


malting industry, as well as the barley 


production, moved westward to Wiscon 
New 


har- 


sin, lowa, Minnesota, and Illinois. 
York production declined trom a 
eight million bushels ol 


vest ol ove! 


barley in 1889, to one of less than two 
vears later. 


McKinley 


Prince 


million bushels twenty 
The effect. ol 


on. the 


Tariff 


Kdward 


the 

agriculture of 
County , geared as it was to export crops 
and especially to barley can be imagined. 
The next 
By 1901, 


to about 


lean Vea;rs. 
acreage had 
the 1881 


lew vears were 
dee lined 


the 


barley 


one-third high; 


vield was the lowest for a census veat 


since 1861. For the first time since the 
1850's more land was used for oats than 
for barley. Nearly twice as much land 


was used tor hay as tor barley, a fact 


which indicates the increasing impor 


tance of the dairy industry The bar 





graph shows the comparative yields of 
various grains for 1881 and 1901 (Fig. 2). 
While barley production tumbled from 
nearly 900,000 bushels to about 260,000 
bushels, most of the other grains showed 
marked increases, with the exception of 
the 
Wheat production increased by 120 per 


rye which remained about same. 
cent and oats showed a 30 per cent gain; 
even corn showed a gain of 10 per cent. 

The McKinley Tariff, by 


ending the barley era of Prince Edward 


effectively 


agriculture, indirectly provided the im- 
the agricultural 
pattern so that the void left by the loss 


petus for changing 


olf United States markets was ultimately 


filled. 


vegetables was just beginning to become 
1901, 


small fruits were produced on relatively 


Kactory canning of fruits and 


important. In and 


vegetables 
lew acres, between two and three thou- 


sand, vet the the 
leading vegetable packing counties in 
1910 to 1930, the can- 
ning crop acreage 


the 


county was one ol 


Ontario. Krom 
increased sevenfold: 
growing of and 


the 


tomatoes, corn, 


lor canning became one otf 


GRAIN PRODUCTION IN 
THOUSANDS OF BUSHELS 


Tila. 


ic. 2 
in Prince Edward County, 


1911 


Production of the principal grains 
ISS81 contrasted with 
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leading agricultural activities in the 


new pattern Dairving, always im 
portant, but hitherto overshadowed by 
barley and other cash crops, was also 
stimulated \s can be seen in the line 


the percentage ot total 


graph (Fig. 1 
crop acreage in hay rose steadily from 
less than 15 per cent in 1881 to nearl 
1O per 


cent in 1921 The number of milk 


Ey per cent in 1901, and to nearh 


cows per person, another indication 
of relative importance of dairying, rose 
from 0.52 in 1881 to 0.78 in 1901. Most 
of the milk was used for the production 
ot butter and cheese (fanadian or 
Empire markets were served rather thas 
those of the United States, both in 


dairy and cannery products 


( 


rhOUCRAPHY 


The reorientation of Prince Edward 
County agriculture from barley and 
other crops tor American markets to 
canning crops and dairy products tor 
domestic and Empire markets cannot bx 


MeckKinle 


harmers 


attributed entirely to the 
Pariff Jarler 
of the county and of New York Stat 


growing by 
would almost certainly have declined 
as western centers of barley productior 
expanded. The peninsula would prob 
tbly have grown increasing acreag of 
canning crops as the market tor canned 


Never 


theless, the tariff did set the date tor 


vegetables and truits expanded 


the reorientation and probabls 5s re 


‘ 


sponsible tor the rapidit with which 


t was accomplished 


INDUSTRIAL DEVELOPMENT IN 


EAST BENGAL 


EAST PAKISTAN 


Vahs Ahmad 


d | hmad, 


India, is 
lini 


COCONONIIE 


V/ 


received 


Re ade } 


I) 


j 
Aligarh, 


CHO ALS 


/ 
lilé CTSIL\ 


are the 


historical ge ograpn 


Pakistan Sc1ence ( ontlerence held 101 


\( H revion has peculiaritic Ss ©] 


its own which are related to its 

gveographi personality least 
sSengal is unique tor its problems in 
the economi social, and demographu 
spheres With an area of only 54,151 
square miles and, at present, a popula 
tion of roughlh 16) «omuillion it has an 
average density of about 850) persons 
per square mile Phe province present 
a peculiar demographic picture in the 
structure, pattern, and distribution of 


its teeming mullion In several dh 
tricts 1.¢ Pippera Dacca Noakhalh 
and baridpur the densit | vell Ove! 


In CVC | rattles 


1000 per square mile 


tract densitie Ove! OOO ine Hiet 
with The Munshigan) Subdivision in 
Dacea district ha i densit of 2596, and 
perhaps the highest rural densit in 
the world is reached in Lohajany thana 
n Dacca distri vith 3228 to the quar 
iil Phus kast Bengal is one of the 
most close] packed area ol it 1 Ze 
i) the world 

In it CCONOTML characteristh thre 
provinces equally remarkable It ha 
vast avricultural resource meclucding 
about 7% per cent ol the world’ Crop 
Ol jute the export of which brought 
nearly RR 109.6 crore thout 30 million 


dollar in 194% Phe province is among 


A. 
and Ilead of the 
of Dacca, Kast Pakistan 
and regional geograph \ 


Lhe pape here presented was 


Karachi, April 3-7, 


de gree al the lus lhl l 
Department ol 
lis 


Paki 


niversily, 
Geography 


mayor fields of interest 


India and 


Sé¢ ond 


ol lan and 


+ 


read at tire 


1950. 


the greatest producers of hides and skins 
in the world and is also, at present, the 
third 
15 


largest producer Oo} tea, with 


million pounds of annual output 


Paddy is intensely cultivated on ever 
availablk were ot land, and torests 
Occup 18 per cent ol the surtace But 
mineral exploitation is next to mil at 
present, and no power resources have 


thus hail bee 1) cle Ve leopoe cl 


In addition, there a legacy of indus 


backwardne 
dawn of the Hie 
British Bengal 
Muhammad 

Pakist 


througho it 


trial dating trom the 


lern industrial era 


Phe late Oaid-t 
Jinnah, toundet 


ud that | 


VOenel 


in 
\zam 
\hi of 
in, trul 


these 


hinterland 


ist Bengal 
—t rved 


building up 


tions 


merely as a lor 


the wealth and prosperity of Caleutta 
With all its immense agricultural re 
ources and vast multituce the 
province was insignificantly developed 
indlustrialh Phe Caleutta-Howrah 
Hooghly region and other parts of 24 
Parganas district had about 57 per cent 
of the factory establishments and more 


than 82 per cent of the workers employed 


in industry in Bengal in 1939, only eight 
vears betore the establishment of Paki 

tan Therefore, in 1947, the Pakistan 
province of bast Bengal inherited onk 
nine cotton factories out of 400 in India, 
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Fic. 1. Industrial map of East Pakistan. 


none of India’s 106 jute mills, and not three sugar factories, two small oil 


a single iron and steel plant, coal mine, mills, two tiny glass works, and one 


or established hydroelectric project. It cement 


factory. That is more or less 
was left with 50 jute baling presses of 


the pic ture obtaining even today. 


all types, 58 rice mills of all descriptions, This industrial backwardness with 


INDUSTRIAL 


all the staggering handicaps it represents 
the 
escape from the evils of excessive con- 


provides only one consolation: 


centration of industry with its jerry- 


built urban agglomerations. Indeed, an 
advantage lies in the fact that a start 
This fact 
often invites the perplexing appellation, 
“East Bengal 

Let 


anatomy ol 


has to be made from scratch. 


a planner’s paradise.”’ 
little 
this meager 


the 
industrial de- 


us examine a further 
velopment, to appreciate more fully the 


need for a rational industrial planning. 


jut 


It is proper to begin with jute, since 
this is East Bengal’s major cash crop 
and chief means of obtaining capital 
goods from the outside world. 

The total 
normally about 78 per cent of the world 


vield of jute constitutes 


crop... This year’s yield was in the 


neighborhood ol 514 million bales (of 
400 pounds each) on an acreage of about 
1.9 million. The 1947-48 vield amounted 
to nearly 7 But the fore- 


cast for the 1949-50 crop is only about 


million bales. 
3.33 million bales on 1.55 million acres. 
The the 


material comes from five districts (figures 


greatest proportion of raw 


in millions of bales): Mymensingh 
1,138,820 Dacca (636,040), Tippera 
588,455), Faridpur (558,260), and 
Rangpur (555,970 


The expected 
2.8 


Indian production of 
(Table I still 


leave a deficit of 1.7 million bales on that 


million bales 


would 


country’s present industrial requirement 
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(according to a recent announcement by 
the Additional Secretary, Ministry of 
Agriculture, Government of India). 
The present baling capacity in the 
province does not 1.8 


exceed million 


bales annually, and the rest of the raw 


material is sold to the mills of West 
Bengal and the outside world. The 
world demand for raw jute comes to 
about 10 million bales. India bought 


Rs. 75 crores (about 20 million dollars) 
worth of jute in the 1948-49 season, 
which amounted to about 68 per cent 
of the total exports of the commodity. 
India has 106 jute mills out of a world 


total ot 430. 


East Bengal; all burlap making in the 
region is in India. 


No burlap is prepared in 


The only industrial 
aspect of this valuable commodity in 
East Bengal is the existence of a number 
(33 in total) of kutcha and pucca baling 
presses. The pucca presses, which are 
undoubtedly more important, are located 
as follows: Narayanganj, 19; Mymen- 
singh district, 9; Rangpur, 1; Tippera, 
2; Sirajganj, 1; Chittagong, 1. 

In spite of a market 


vast world 


Pakistan's position as a seller of jute 
is vulnerable for the following reasons: 
(1) The province produces inadequate 
baled jute and no burlap, the prices of 
which are high and attractive in the 
market. (2) 


world There 


will be a 
growing competition with substitutes, 
both natural and synthetic, though so 
far jute holds its own. (3) Extension 
of jute cultivation in India and its pres- 


ent relevancy to the devaluation of the 


TABLI 
Pr F Ra J PAKISTAN A 
D J Pr D I Bengal] P 1949, pp. 17-18 
Paki I) 
} 
Vr { g Y te 
1947-1948 2.000.000 6.800.000 651.785 1,600,000 
1948-1949 76,565 5.479.095 765.605 2,100,000 
1949-1950 (} 59.420 3.332.455 not available 2.800.000 
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currency of that country has, for the 
moment at least, disrupted the normal 
trade in jute. +) High prices during 
war vears led to extension of jute cultiva 
tion at the expense of paddy. The 
present food shortage, combined with 
the fact that a considerable proportion 
of the crop could not be sold in either 
Indian or world markets, may well lead 


to a reversion to rice cultivation. in 





some of the jute areas of East Bengal. 
This reversion may even have to be 


encouraged by some kind of legislation 


rABLE II 
D F I } FR J i 

I B L, 1948-49 

é 400 lee 
] 4.623.000 } mee 153.085 
U.S.A 296,931 Argentina BK SRO 
United Kingdor 284,374 italy 64.975 
Bel I 237.186 [ S.S.R 53,51 
Germany 194,561 Czech Vik 7,510 
As it is, India has been the main 


customer for East Bengal’s raw jute; in 





fact India’s industry leans heavily upon 


it India’s present jute production does 
not amount to more than 2.) million 
bales? But India is aiming at. sell 
sutti lens I) Faw jute produ LIOT) and 


hopes to attain this self sufficiency by 
1951-52 through extending cultivation 


in Bihar, Orissa, West Bengal, Travan 


core, The United Provinces, and Assam 
The competition from substitutes 
papel bays cotton bags, cle 4 though 


at the moment small, is likely to gathe1 
force with the maintenance of high 
prices bor Pakistan jute the United 
States of America is the major market 


and vet in every month of 1949 there 





has been, it is reported, a lower con 


ished in semi-stagnant iter *hotoygraph sumption in the United State than 
on a prevailed in 194% Besides, in recent 
Pond 7p stpmaboggay ease ae J nid ears, more particularly during — the 
hic. 4. Dried and loosely sorted the fiber period of World War Il, there have 
staat ioe Saeee Cewem Op rc a slaate a been attempts to replace pute that have 


ress usually taken four lines:’ (1) employ 
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ment of surplus materials, (2) develop 


ment and extension of the cultivation 


of national fibres, (3) acclimatization of 
jute itself in other geographically favor 


and } 


packing material where bulk handling 


able areas, dispensing with 


would do 

Due to surplus production, especially 
in the United States, cotton rose as an 
substitute tor 


Important jute ( otton 


materials are being considerably used 


in the United States and in Argentina 
lor packing and sacking sugar, cotton, 
Similarly, the 


substitute for 


fertilizers, cement, et 


use of paper bags as a 
jute has increased in the United States 
from 201,000 tons in 
1947 The 


attempting to 


1939 to 571,000 in 


outside world has been 


vrow substitute ¢ rops 


For instance, Brazil has encouraged the 


cultivation of (suaxima, Carua, and 
Brazilian jute; New Zealand gave tinan 
cial assistance for the growth ot 


flax called 


native 
Phormium tenax; the Duteh 


began using roselle fiber bags in Java's 


sugar industry: and the various varieties 


being 


of hemp are utilized in countries 


produ inv those « rops Other compcting 


crops are kique in Colombia, sisal in 
| | 


Kast Atrica, Cuban jute, and Chinese 
jute 

\mong svnthetie tibers may be men 
tioned German “zell”’ jute made from 


straw pulp and “bibro,” 
But all si 


developed have the handicap of a much 


al staple rayon 


fiber nthetie fibers so. far 


higher price than jute Urena Lobata 





grown in Belgian Congo provides tibes 


which = is 


reported to be suitable fon 


spinning, but its total production does 
50,000 bales 


home 


not exceed 


which tails to 


meect even the 


requirement ot 
Wild Stokroo ts 
South Atrica and 
Hollyvhock in Northern Transvaal 
produce fiber, but 


in bulk 
Similarh 


Belgium yrown in 
Wild 


Both 


suitabilits 


some parts ol 


so far then 
tested 
\ustraha 


packiny has not been 


during the last vear, 
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aa) iller 


kia. 5 Sometimes even 


open boats 


ire employed ino the 


transport from distant 


vodown tor the pre 


hia. 6 ven smaller bundle are carried 
up the yiainy was Notice il temporar con 
truction, necessitated by the hifting of the 
main stream of the river 

Fic. | Raw and uncut and ungraded jute 


is piled up outside the pre yodown under the 


watchful eve of the Scottish manager 
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——-——-om 


biG 5 From the godown the loose bale 
yor to the factor for cutting, hackliny, and 
yrading before the jute is pressed 
has been experimenting, with satistac 


results, on the Sida 
Restusa 


in several part 


tor’ yrowinyg ol 


n Oueensland Kenal is yrown 
of the Soviet Union It 


Hibs ul 


in 1931 the Soviet Union 


is similar to Cannabinus, > and 


started utilizing 
substitute for Beside ver’ 


itasa ite 


recenth Irost resistant varieties ol jute 


have been developed and crops are being 
raised on experimental farms in Central 
\sia, 
Valles 


tivated in 


Transcaucasia, and the Kuban 
also extensivels cul 


The 


about 25 per 


Kenal 
Mane nuria 

) uppl 
cent QO} Manchuria 


Kenal is nov 


Japane ‘ 


inv it te 


were wu 
requirement oj 
cultivated 


jute also being 


in Cuba to meet local requirements on 


a small seale Though it has it limita 
tion Kenatl potential ub tituite 
bOoT ite 


\ revard the cultivation of jute 


itself the efforts of India in this direction 
have already been mentioned There 

no doubt that VIVE the minimum 
requirements of climate and soil jute 
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kia. 9 Thi 


youny Scottish manayer is one 


of those experts who ‘‘tell the quality of jute 
by it napping (sradiny of the fiber is essen 
tial 

can be grown in many tropical and 
semi-tropical countries Other coun 
tries where some amount of success in 
jute cultivation has been achieved 


are Nepal, kormosa, Indochina, Siam 
Brazil. OF 
thilities exist in Siam 


\rventina, and these coun 


trie the best po 


and bormo al, where climati and soil 


conditions combine favorablh with cheap 
bortunately for Pakistan, most 
\sia is in a 
the establishment of 


will take 


jute consuming countrie 


labor 


of Southeast ferment and 


table economu 


condition time. binally, yreat 


like the United 


tite Canada, and Austraha are fast 


developing bulk handling methods by 


the use of mechanical yrain elevator 


This 3 


with packing materials a 


thle 


in terminal port armed at 


domy AWa 
a further challenye 


lar a po and I 


ton yurte But so far jute has withstood 
thy Pybeadn' ided competition tain 
because of its cheapne 

India-Pakistan Independence and all 


these world developments obtaming at 
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present in the jute industry make it 
urgent that a jute milling industry be 
kast Bengal. To 


end the government should immediately 


established in this 


order the necessary machinery for three 


mills of at least 1000 looms each. The 
machinery for these mills is expected to 
cost about 15 million dollars. Of these 


looms 2100 are to be employed on 


hessian production and 900 on sacking 
bays. The three mills will produce about 
half of Pakistan’s own requirements, but 


after installation they will) probably 


take at least three vears to get into 


production. Although capital costs for 
will be 


compare 


these new mills heavy, the 


costs will favorably 


running 
with Indian mills, since the most up-to 
date hall the 


machinery 


machinery requires only 


labor needed for the older 


installed in Calcutta mulls 
In the future, there may be developed 


several modern industries for which 


jute will be the basic raw material 


Plastic treated and processed jute fibers 


may be utilized for making artificial 


leather backing tor linoleum, floor cover 


ing, and 


roofing materials and for 


making 


artiicial wool for blankets and 


carpets Jute stalks by themselves or 
in combination with bagasse or water 
hyacinth fibers may lead to the manu 
facture of insulation and acoustic board 


If possible, some reasonable agreement 
should be Pakistan 


and India on the maintenance of normal 


arrived at between 


jute trade between the 


two countries 


In the meantime, an urgent need is 


that the peasant be reheved of his 


urplus of the 


crop through a govern 


ment or sennofficial purchasing agency 


\ Juste Board Wal 


YOoverTnment iw 


etup by the Pakistan 
October 1949 to deal 
with all matter jute in 
hast Benyal It 


pre ent 


relating to 


hain activity 4 al 


directed to thr purchase, sale 


toring baling 


ponies control, and ¢ \port 


ol raw material binally, in view of the 
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aforesaid 


considerations, a word. ol 


caution should be 


sounded against an 
extreme “jute mindedness” in the future 
industrial development of East Bengal. 
Indeed, we should not put all our eges 
Other 


whenevet 


in one basket! industries should 


be set up and wherever 


}« issible. 


COTTON TEXTILE INDUSTRY 


Kast Bengal has at present only ten 
operating cotton mills. Of these, five 
are in Naravangany, two each in Dacca 
‘Tak 
41,800,000 
and the per capita cloth requirements 
at 15 
Bengal 
vards o1 


Benyal 


bales per month or 30,000 bales annually, 


and Kushtia, and one in Khulna. 


ing the 1941 population at 


yards a Kast 


needs of 
about 627 
314,000 bales per year 


mills 


vear, the 
would be million 
east 


now produce about 2500 


less than a tenth of the total needs. 
Under normal conditions, hand looms 
produce about 25 per cent of total 
needs. Thus there is still a deficit. of 


65 per cent. That there is ample need 


lor expansion of the cotton textile 
industry needs no emphasis 
Kast Bengal) produces only 21,000 


bales of raw cotton (of 400 pounds ea h) 


per year. Production is centered mainly 
in the Chittagong Ell Tracts under 
crude methods of cultivation The 
cotton commonly grown is) ot short 
staple of the variety “Comilla.” But 


not more than 200 years avo some very 


fine varietie were vrown on oa 
about 40 miles 


along the banks of the Meghna and up 


large 


scale for a distance ol 


to a few miles inland in Dacca district 
Phis was also the time when some of 
the finest fabrics the world has ever 


known were produced inp and around 
Dacen In 1787 the exports ol Dacea 
mustins to England amounted to 30 
AY Ol ruypes (about SOO.000) dollars) 


Natural conditions did not stand in the 


way ol cotton production and its enor 
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MOUs 
the 


utilization in East Bengal, but 


factory-made 


hand 


completely in a generation 


free importation. of 


cottons destroyed this industry 


As 
there was little left of the industri’ 


R17 


17 There is no reason 


a result 
and 


no exports in 1 


why a modern cotton textile industri 
should not be established The home 
market is vast and labor and raw mate 


are low ally 


textile 


rial facilities abundant 
Another industry, 
silk should be established 


in East Bengal in the near future. Cellu 


the material required 


artificial 


and ravon, 


lose is main raw 


and the cellulose bearing materials such 


as cotton, bamboo wood, bagasse, and 


| 


reeds are available in 


some varictics ol 
considerable quantities Since large 
amounts of chemicals are needed in thi 
manufacture, the effort will have to be 
coordinated with the development ot 
the chemical dusts and a power 
project 
THre SUGAR INDUSTRY 

feast Bengal has onl hour sliVall 

mills Darsana Kushtia (Gopalpur 


and Se taby 


Rajshahi 


Dinajpur 


ATL] 
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ire of considerable size, while Shonpura 
Rajshahi) is a smaller unit Potal 
annual production of sugar cane ts small 
about 9 crore maunds or 3.3 > million 
long tons), far below the requirements 
of the province The domestic con 
sumption is roughly 1.5 million tons ot 
sugar but only about one-tenth of it ts 
produced in’ East Bengal. The chiet 


cane producing districts are Dinaypus 
Mymensingh, Dacea, and Rangpur. A\t 
present the total acreage under vail 
cane in Fast Bengal is 224,500 
TEA AND TRA GARDENS 

Phe production ol tea is ol vreat 
MMportance iW feast Jenval It is not 
ordinarily realized that at the moment 
due to the disruption of Indonesian 
production (normally 180° million 
pourtds) bast Bengal is the third largest 


tea produe erin the world with 45 million 


pounds as compared with = Pndia’ 60) 
million and Cevlon’s 290 million. Pal 

istan has been allowed a quota ol $5 
million pounds of exports out of which 
30 million pounds vo to the Umited 
Kingdom thon lor the Ministrs ol 





hic. 10 fte ‘ pressed inte pucca 

ead Ie rie f ( et and loaded onto t 
{ \ 

nh ‘ ) ( ly thie t eute tlet 


of 400 pound each the raw material is made 
e biy closed barge known a flat ind moved 
hoa Pakistan 
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Food. The balance goes to the United 
States, Canada, Europe, and the Middle 
East. All qualities of tea are exported 


except dust Prices vary according to 


the grades and season of manulacture 
As a result of the Pakistan 
held 


target of tea production. tor 


Pea Con 


ference in December, 1949, the 


the 
50 


next 


five years has been put at million 


pounds a Veal It is proposed to start 


manufacturing one million) pounds of 


green tea for Afghanistan and other 


parts ol the world where vreen tea is 


limprovements ol 


ol 


popular existing 


had 


out of production, and bringing 


vardens, working those which 
vone 
under cultivation 


ol thi 


suitable extra acreaye 


were amony the other decision 


conterence. 


\ few additional tacts wall help to 
round out the pieture of East Bengal’s 
tea industr lhe number of tea estates 
of all deseription 1 recorded a 134, 
though many of these may have von 
out of production Several have beet 
amalgamated with netehboring estat 
while oman have been closed down 
temporarily tor financial reason Phi 
government of Pakistan has) recenth 
ippomnted a special officer to make a 
detailed survey of the tea area so that 
the worn-out estates will not be leensed 
()!} these 100 are in South Svlhet, 10 in 
North Sylhet 2 in Chittavon and 
one cach in TPippera and the Chittagon 
Hill ‘Praet \bout 76,000 acres are 
under tea. No less than 150,000 worker 
are employed in various ways in the tea 
production ol Sylhet district alone 
Phe number of registered tea factorie 
in bast Bengal in 1948 was 116 

Orurk Raw Matrertat AND 
INDUSTRAL 
\mong the useful and extensive raw 


materials at present not beige utilized 
Ino modern industry? are hides and skin 
and bamboo and other alhed raw rate 
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rials needed for the manufacture of 
paper. Others are tobacco with a pro 
duction of about 1.5 million maunds, 


solt and hard timbers, bone meal, glue, 


guts and tallow in abundance, various 
and lac It 


the middle ot 


oil seeds, towards 
1950, that 


the 


was only 


kebruary, the 


Board 


government came to the conclusion that 


Development Pakistan 


ol 
a paper mill capable of manutacturing 
30,000 tons a vear of fine and supertine 
qualities of paper which should satisfy 
the country’s immediate requirements 
established near 
the 


would be 


40 


Kuptaimuk 


about miles Karnatuli trom 


up 


Chittagong where adequate quantities 


of bamboo are available It was recom 
mended that the mill should be run 
by a corporation Phe province pro 
duces about 1.6 million skins and 3 mil 
lon hides annually. Only 15 per cent 
of the skins and hides is retained tor 
consumption inp Fast Bengal; the rest 
| exported to India, the United States, 


the United Kingdom, Czechoslovakia, 
and the Netherlands. Only one small 
modern tannery (at Narayvangany) has 
thus far been established, while un 
doubtedly about 20 such units could be 
uitably established Iwo ol mills 
Gaibandha in’ Rangpur and Nalehits 
in Barisal one cement tactory at 
Chatak inp Sylhet three tiny mateh 
making establishments at Dacea, and 
a couple of small glass works at the same 
place complete the picture of existing 
industries im bast Bengal 
Power ReESOURCI 


Phe position of power production in 


relation to the present large ale mdus 


try in keast Benyal reveals some interest 


inv features of the limitations involved 


\ patent weakne is the total absence 


th thre area ol developed Powel based 
on the province's own resources. Laitth 
petroleum: has been struck and coal of 


even faim quality is not expected to be 
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found in appreciable quantities. At 
the end of December, 1949, newspapers 
announced that coal deposits had been 
discovered near Ramyarh in the Chitta 


gong Hill Tracts 


east ol 


50 miles north 
Mad 


that 


about 
and near 
lhet 


deposits were being 


Chittagong, 


South ‘s\ 


havpur in and 


samples trom the 
sketch 


tested and 


Maps of the area 
Th - obvious. relates to the 


rt 
Pert al 


prepared. 


discovery of coals of limited 


value. It is reported that Ramyarh 
coal contains 3 per cent sulphur and 
the Sylhet lignite is of poor quality 


Thus imported coal and oil continue 


to provide most of the thermal power 


Fuels like woods, paddy husk, bagasse, 
and jute stalks are available in con 
siderable quantities and then local 
consumption small industries has 
been the custom, but they are of little 
significance in satisfying large scale 
industrial demands Present annual 


requirements of fuel in East Bengal are 


estimated at 2 to 


y million tons ol] coal 


25,000 tons of fuel oil, 4 million 


vallons 


> ! 

QO} gasoline $90 OOO ¢ illon Ol aviation 
fuels, and 140.000 tons of Kerosene It 
° 4 | 
is estimated Nat requirements of luel 
ry tt . swt , * » + ? * r 1 1] ' r 

nN 1G Next live mM ten Cars Will INCrTEeAS 
to at least three es present need | 

s beheved provable nat ¢ ( S milho 


(s;EKOGRAPHY 


East Pakistan probably has the 


smallest electric power production of 


any province of Pakistan. Its installed 


capacity does not exceed 15.000) kilo 
watts. Only 18 towns out of 58 with 
populations of over 5000) are served 


with electricits The present total 


installed capacity is about equally 
divided between diesel and steam plants, 
while roughly two-thirds of the output 
is generated from the tormet 


The demand tor 


powe! has increased 
at an annual rate of about 15 per cent 
in recent vears, but with the new indus 


trial program coming into its stride this 


rate of increase could easily be accel 
erated to trom 30 to 50 per cent In 
fact, even a modest estimate of power 
required for new industries is) over 
60,000) kilowatts, while expansion ot 


present industries would) require at 


additional 30 to 40 thousand kilowatts 


demand an installation 


100,000 kilowatt 


fo meet this 


of rough capacity, a 


combination of hydroelectric and 
thermal power might be required 
It follows Bengal’s 


trial future depends to a large degre 


that Kast mcd 


Upon completion of the Karnaful pro) 


ect | dam 


whether this 
Barkhal Rapids 


Sublony site, it 


niortunatel 


built at the 


qT atl 
will 


pProvines 


the newl chosen 


be located in a corner of the 
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biG 12 \ typical hill profile with tea bu he 
ind shading trees in the chief tea producing area 
ol SO th Svlhet 
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1G 
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14.46 
SS onal from Chittagong, about ()) 
miles from Narayvangany and Dacca, and 
neark SOQ orale from Mymensingh 
Phough thre powell ta) by cle veloped 1 
bout KO.O00) kilowatt et the dith 
cult ol cdistributine thi power eco 
nomically over cdistanes nm exes ol 
YOM ryan le will be a limuatin hactor \ 
chain of thermal and diesel stations wall 
heave toy tov placed ove thre northern 
and western part ol thie province Tha 
ea should be divided into distriets o1 
JOT ‘ wh la) ly erved ly local clye «| 


Fic. 13 Young Santhali women on the early 
morning task of hand irrigating the tea bushe 
during the dry winter 
or steam plants. Only in the eastern 


ind southeastern part of the province 


does it appear that an interlinked power 


grid system may be developed 


PLANNING THE FUTURI 


This survey of the present industrial 


position in bast Bengal has clear im 
plications. bast Bengal has a super 
abundance of man power. Indeed, the 


pivotal fact of its economic problem ts 


overpopulation rather than the reverse 


Phe 


the pieture 4 


mineral position is) fairly clear; 


one ol paucity and limited 


hope in the future Phe agricultural 
wealth is large, though there is a very 
numerous population pressing omit. At 


any rate, the province has a surplus in 
ome agricultural and associated raw 
material uch as jute, coconuts, bam 
boos, hides and skins, ete., and possibilt 


ties of utilization of several other This 
is incheative of an agro-industrial com 
plex in her future economie develop 
rent least) Bengal’s millions would 
provide one of the world’s largest sources 
Ol labor Prue, they are at the moment 


uninitheted om the wa ol modern 
inchusty and lack efhereney and skill 
But there seems no reason why two or 
thre enerations of traming and on 
vith zation het Hat take labo A 
killed asin the West 
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Industrialization of East Bengal is 


not merely a matter of expansion but 
The 


pro} erly 


also of location. execution of 
both should be 
Already 


unbalanced 


co-ordinated. 
initial 
There 


some urban areas like those of 


there are signs of an 


development. are 
Dacca, 
Narayanganj, Chittagong, etc., in which 


industries seem 


to cluster. Yet many 
rural regions with rich possibilities 
remain remarkably backward. There- 


fore, to secure economic benefits on an 


equitable and a rational basis _ there 


should be a diversification as well as a 


regionalization of industrial develop- 


ment. Fortunately, the area is not 


confronted by problems of demolition 
and transfer and dispersal of industrv. 


On the other hand, the task ts to initiate 


(,E0O 


RAPHY 


The 


inventory of 


essential. first requirement is a 
Kast Bengal’s 


Schemes of de 


careful 
harnessable resources. 


velopment of industry would not be 


rational until the possibilities are clear 
It should not be overlooked that overall 


planning requires the cooperation of 


many kinds of specialists, but the prope: 


inter-relation of minerals, climate, land 


use, communications, settlement, and 


markets, and their interpretation in 


terms of the complex reality is the task 
of the geographer. 
Finally, in the execution of its indus 


trial policy, the state’s role in’ East 


Jengal should be directed along the 


two parallel lines of regulatory action 


with all) possible encouragement to 


private capital, and nationalization of 





Fic. 14 [he typical tea factor located in 
large tin | t Pal tan. 


mie ol the 


fresh development schemes in new and 


suitable sites, with due regard to such 


relevant factors as raw material suppl 


source Ol powet! availability of labor, 


facilities of transport, and consuming 


markets Qf course, the relative im 
portance ol these factors would vary in 
nature of different 


accordan e with the 


industries and typical local or regional 


environmental conditions 


A plan of economic development. ts 


This is the 


Dhamai tea factor: 


water and mineral resources and public 


utility concerns. Such actions should 


time scale of a 
Plan. An 
immediate implementation is called for 
in (4 
munications, 
tics \s an 


development of Chittagong 


have targets in- the 


nationwide State Econom 
Com 


facih 


improvement of harbor, 


and transportation 


immediate program, the 


port iS Oo} 


’) Establishment of 


This should 


vital importance 


vovernment trading estates 
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be combined with a building and renting 


> 


of factories 3) Assistance to trading 
corporations and in selected cases to 


individual manutacturers t) Starting 


of construction work on the Karnatuli 
Project 

Every nation will be judged soonet 
or later before the tribunal ot histor: 


It will be 


ind actions tow irds its natural resources 


judged in terms of its policies 


l Report f the Bengal na trial Surve 
( ommittec (government of We rE TIE 1948 
p. 193 
) | ( rlete e Ve Jute rice 
LD ire« ec, | Lye 1949 
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and their development tor the well-being 
Ol its peopl The late president Roose 


velt expressed this idea well when he 


said, The nation behaves well if it 
treats the natural resources as assets 
which it must turn over to the next 


generation increased, not impaired, in 


value his is relevant to plans tor 
the industrial development of East 
Pakist if] 
ES Creep 
Substitute ist’ Pa ta) | ( 
/ I, No.1 , 1949 
if A A Deput Director Industries 
| ‘ (sovernment The Potential 
Ina | Bengal i paper read at 
he | ( e and Ind ries Conference 
| | ( iong, Octobe 1949 
. , Cale i December yi 
49 
». Ss. M \ wd (Indu t \dvisor to Last 
{Ove ment | el ind Power Ie 
et Last Bengal and Their Development 
Diaper read it the birst Paki tan Scrence 
( er a re, 1949 








MINERAL DEVELOPMENT IN SWAZILAND 


Peter Scott 


Mr. Scott is lecturer in geography at the University of Capetown. 
‘“ Otter-trawl Fisheries of South Africa” 
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INERAL 


ploitation have been among 


discovery and. ex- 


the major factors responsible 
Africa. 


mining de 


for the economic emergence of 
Although the character of 
velopment has varied considerably from 
territory 


one to another, progress and 


distributional patterns have everywhere 


been determined by similar factors 
Some of these factors are of world 
application, such as the distribution 


and relative abundance of mineral 


resources and their mode of occurrence. 


Others are comparatively unimportant 


in western countries with their long 
mineral and industrial histories, but of 
vital significance to Africa. Such are 


the influence of relief upon accessibility 


and upon climatic suitability of min 


eralized regions to European settlement, 
the extent of private prospecting and 
of official geological and mineral survey, 
the 


availability of cheap labor and ot 


skilled technicians, distance from ports 
and means of communication The 
remaining factors are peculiarly African, 
such as the existence of native lands 
and the complex, often unnecessarily 


complex, regulation of mineral owne1 
More 


COMMON 


ship, prospecting, and mining 


over, there have been not onl 


factors but also common. stages. of 
development \lmost evervwhere pre 
cious metals and stones were the first 
to be exploited, followed later by base 
metals, and only recently, if at all, bo 


11s 


appeared in a recent issue of 


nonmetallic minerals In most. terri 
tories mining ts still in its initial stages 
only crude few 


ore and 


is exported, 
smelting and refining plants have so fat 
been erected. 

A territory such as Swaziland, whose 
mineral development and potentialities 
are both limited and varied, provides a 
concise example of African conditions 
Factors and stages of development can 
The selection of 


fact, 


be studied in detail 


Swaziland for study ts, in timely 
The South African 


recently declared that Swaziland should 


(government has 
be incorporated into the Union in order 
industrial 
Yet, 


among the profound changes that have 


to facilitate railroad and 


development within the territory 


taken place in the territory's economy, 


during the past decade, none has been 


more striking than the rapid expansion 


of mineral production In the 1931 
depression value of mineral output had 
fallen to £8,875, and the pre-war years 


£42,164 in 


vears later production had 


witnessed a slow 


1938. 


recovery to 
Ten 
exceeded a million) pounds in value 
nearly 11 the highest figure 


recorded before World War 11 Sut in 


1937 Dorothy 


times 


Doveton had stated if 


is difficult to forecast the tuture of 


minerals in the country, but it would 
appear that, unless any. startling cle 
velopments occur in) gold, Swaziland 
will remain dependent upon her export 
of tin Recenth tin mining ha 
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become moribund. Although there has 


been a small, but by no means startling, 


increase in gold) production, tin and 


gold together vielded only 3 
of the 1948 output. 


quantities of barite, the remainder con- 


per cent 


Apart from small 
Other min 


sisted entirely ot asbestos. 


eral resources are being systematically 
the (seological Survey 


Min- 


eral production, which accounted for 


investigated by 


Department established in 1942. 


only one-third of the territory’s exports 
during the thirties, now vields more than 


three-quarters of total exports, despite 


a substantiall increased export — of 


livesto¢ k produc ts. 


MINERAL REGIONS 


With an area ot 


Swaziland 


6704 square miles 


exhibits sufficient variety 


and correlation of relief, geological 


structure, and mineral resources, for 


mineral regions to be clearly detined. In 
the west the mountainous edge ot the 
high veld exceeds 6000 feet and averages 
$500 feet Phe north 


\rchean 


stem, constitute 


above sea level 


western mountains, built of 
rocks of the Swaziland sy 
the highly 


the territory, 


most mineralized zone. ol 
\part from small intet 
calated masses of phyllite exposed by 


tin workings in) the 


‘older granite,” 
Which may be outhers of the main 
mass, the Swaziland system, repre 
sented by the big Tree, Moodies, and 
Jamestown series, ts contined to a 


narrow strip about six miles wide along 
the Phe big 


alter hating 


Pransvaal borc I 


| ree 


SCTICS, 


composed ol shales 


and cherts with nino quantities ot 


greywackes, grits, and schists, contains 


deposits of iron ore and manganese. It 
Is overlain 


Moodie - 
phyllites, 


uncontormably by the, 


series COMsisting of quartzites 


conglomerates, shales, 


vrits, 


| hese 


invaded by 


and banded 


WoOnstones ron ks 


have been extensively basi 


Intrusions of the Jamestown series, so 
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that schists, serpentine, and various 
unclassified igneous rocks also occur. 
Chrysotile asbestos, columbium, copper, 
vold, lead, silver, tin, and tungsten 


deposits all occur within the Jamestown 


schists and, except for chrysotile, owe 


their origin to granite intrusions. In 


places, notably surrounding Forbes Reet, 
the schists form relatively flat plateaus; 
otherwise, the 


region is characterized 


by a valley 


succession of ridge and 
Narrow prominent ridges, that mainly 
follow the strike of rocks from northeast 


to southwest, mark the quartzites and 


other hard beds; intervening valleys, 
trequently sO deep that a height ot 
3000 teet may separate mountain sum 


mits from valley floors, have been eroded 
The 
the 


in the softer shales and phyllites. 


resultant outcropping of beds on 


valley sides has tacilitated mineral 
exploitation, but the deeply incised 
streams and dense vegetation of most 


valley floors have hindered prospecting 


and made communication dittieult 
Phere are still areas that have not been 
studied in) detail, and the mineral 
resources are tar trom. being tully 


known. Nevertheless, mineral develop 


ment has been favored, not only by 


the presence ot considerable mineral 


wealth and by landtorms that taciltate 


mining, but also by an abundance of 


surface water, a comparative absence 


of malaria, and, for reasons described 
later, the limited extent of native settle 
ment The region was, in fact, the first 


to be developed by Luropeans 
In the southwest the Pongola system, 


almost certainly 


the equivalent of the 


Witwatersrand system, represents the 


only other 


area of pre-Cambrian meta 
morphosed sediments in Swaziland \n 


official survey of the mountains between 


Mankaiana and Hlatikulu in 1946 
confirmed the view that the Lowet 
Pongola series, consisting of quartziti 


sediments with voleanic rocks and some 
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phyllite, is probably equivalent to the 
Dominion Reef series in the Klerksdorp 
district of the Transvaal.* the 
Upper Pongola series, comprising quart- 


Similarly, 


zites, shales, and banded ironstones, and 
containing iron ore, gold, and kaolin, has 
Hill 
Wit- 


watersrand system in the Johannesburg 


been equated to the 


the 


Hospital 


series, base of the lower 


area. The Pongola rocks have produced 
a highly dissected landscape in sharp 
to the more subdued forms of 
Whereas deep 


in 


contrast 
the surrounding granite. 

vallevs have been eroded the shales 
and phyllites, conspicuous northwest 
southeast ranges, mostly approaching o1 


exceeding 4000 feet, reveal the resistant 


quartzites and banded ironstones. The 
landforms and isolation of this region 
have deterred the prospector. Of the 
geology and mineral resources little is 
known. Communication, except for 
roads connecting the chief centers, 


remains restricted to rough tracks and 


bridle paths. Throughout most of the 


malaria is in some 


region prevalent 
vears, but in river valleys, especially in 
the east, it occurs annually as a summet 
epidemic. 

The older granite, an extensive gran- 
itic and in part gneissic complex, forms 
characteristically the rolling ass-COV- 
hills of the It 


occupies portions of the high veld and 


I 


ered middle veld. also 


the formation covers 
The 


which includes 


bushveld, so that 
nearly 60 per cent ol the territory. 
so-called ‘“‘ older granite,’’ 
both and red granites, 


grey gneisses, 


pegmatites, felsites, and  porphyries, 
contributes columbium, corundum, eux- 
enite, fluorite, monazite, talc, and tin, to 
the mineral resources. Development ot 
the region, which dates from discoveries 
ot 1892. by 
physiographic and hydrographic factors. 
Qn the hand, 
ol population 


veld, the 


tin in has been favored 


other the concentration 


middle 
ol 


native in the 


and complex regulation 


( 
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prospecting and mineral rights on native 


lands, have severel\ restricted the 


distributional pattern. Transportation 


has been 


a serious, but not insoluble, 
problem. In the eastern middle veld, 
especially in the southwestern section 


of the tin-bearing malaria is 


invariably a summer epidemic. 


ZONE, 


The possibilities of mineralization in 


the southwest are closely associated 
with the relative ages of the Pongola 
svstem and the older granite. Recent 
work by the Swaziland Geological 
Survey Department indicates that 
granites of three different ages are 
present, but only one, probably the 
older granite, is older than the Pongola 
system. Ot the two intrusives one is a 
red granite that does not contain 
pegmatite; the other is a grey granite 


that contains pegmatite and has littl 


to distinguish it from the older granite. 
Identification of the granites is im- 
portant because each is distinct in its 


mineral associations. 
The 


the bush-covered plain ot the low veld 


rest of Swaziland, comprising 


and the Lebombo range to the east, 


Is 


formed by rocks of the Karroo system. 
The western portion of the bushveld 
is covered by Karroo sediments. that 


consist of coarse grits, sandstones, shales, 
with the 


\frica 


established, but 


Correlation 
South 


and coal seams. 


Karroo sediments in has 
been detinitely 


not vet 


the Ecca series in which calcite and coal 
deposits occur is known to be present 
throughout the area. Dwvka con 
glomerate and tillite rest unconformably 


on the granite floor in the south, but 


have not been observed in the north 
Intrusions of post-Karroo dolerite have 
been so extensive that in some areas 


dikes and sills form at least 50 per cent 
the Phe 
the 


ol rocks regular 


and gentle 
beds 


produced the slightly undulating terrain 
that the ol 


easterly dip. of Karroo has 


characterizes region north 
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the Usutu River; south of the Usutu 
the outcrop of the more resistant rocks, 
such as sandstone and dolerite, have 
yielded low, hills. The 


region as a whole suffers from poor 


flat-topped 


communications, malaria in summer, and 
drought in winter. 

The Karroo sediments are overlain 
in the eastern bushveld by basic lavas 
that tend to be amygdaloidal. 


are succeeded 


These 
eastwards by a more 
acid series of volcanic flows ranging 
from porphyrites and andesites to rhyo- 
lites that together form the Lebombo 
monocline. They rise from the low 
velt by a well-defined escarpment, more 
pronounced in the south than in the 
north, to form a rugged plateau broken 
by three deeply-entrenched river valleys. 
Seawards the Lebombo range dips 
beneath the Cretaceous and Tertiary 
deposits of the coastal plain. 

This region appears to lack economic 
mineral deposits. At Mananga Point 
and Stegi the Karroo shales, but not the 
overlying basalt, may have been recep- 
tive to mineralizers emanating from 
large dikes of porphyritic granophyre. 
If, however, the intrusive granophyre is 
genetically associated with the Lebombo 
acid volcanics, then the possibility of 
associated mineralization would appear 
to be slight. Before potential resources 
can be assessed, the relationship be- 
tween the granophyre and the volcanics 
will have to be resolved. 


MINERAL OWNERSHIP 


A major deterrent to prospecting and 


mineral development has been the 


complicated regulation by Government 


of mineral rights, prospecting, and 


mining. Procedure necessary before 


prospecting varies greatly from one 


locality to another. During the last 
60 years the position has become so 
confused that in some areas mineral 


ownership has been difficult to deter- 
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mine. To understand the present posi- 
tion a brief review of the historical 
background is necessary. 

Gold 


during the seventies, and the granting 


discoveries in the high veld 


to Europeans of the first mineral con- 
cession in 1878 by Mbandeni, the Swazi 
king, promoted a_concession-hunting 
boom that reached its climax between 
1885 and 1889. During this period 
Mbandeni conceded more land than the 
total area of the territory and prac- 


That he 


realized the significance of signing the 


tically all the mineral rights. 


concession documents is, ot 


course, 
Suffice it that in 


1902, when the territory 


highly questionable. 
came under 
British rule, the situation was so chaotic 
that a general survey of all concessions 
was immediately ordered. This was 
followed in 1904 by an examination of 
land titles, the cancellation of monopo- 
lies, the adjustment of disputed bound- 
aries, and the settlement of conflicting 
rights. 

In 1907 territorial segregation became 
official policy. About 38 per cent ot 
the territory, divided into 31 separate 
areas, was allocated to the Swazis. <A 
further 36 per cent was reserved for 
European concession-holders, and the 
remaining 26 per cent became Crown 
land. Where land had been reserved 
for concessionaires, the individual rights 
of landowners and mineral owners were 
defined. If the mineral rights had been 
conceded before the land rights, the 
could, within certain 


mineral owner 


limits, develop his minerals without 


regard to the landowner. If, however, 
the mineral rights were later-dated to 
the land rights, the mineral owner could 
prospect and mine only with the land- 
owner’s consent. In such cases land- 
owners came to demand compensation 
for damage to arable land or pasture. 
Where land had been reserved for native 


settlement, holders of concessions prior- 


\MIINERAI 
MINERAL 
wi CONCESSIONS 
1908 


Seis 


Fic. 5. The original 
as demarcated by the boundary commission, 
1908. Since 1908, many concessions have been 
subdivided or have lapsed to the Crown. Today 
71 concessions can be distinguished 


59 mineral concessions 


dated to native areas were entitled to 
develop mineral resources within those 
areas; but holders of later-dated con- 
cessions could neither prospect nor mine 
the 


seldom 


without permission from (Govern- 


ment. Permission was given. 


Similarly, permission Lo develop those 
portions of native where the 
had the 


Crown either by deed or purchase was 


areas 


mineral rights reverted to 
But in areas where 


the 


consistently refused. 
held 


rights, 


the Crown both mineral and 


land prospecting and = mining 


under Government license was permitted 
after 1912. 

An early period of feverish prospecting 
and frequently disappointing develop- 


ment was tollowed by inactivity. Few 


concessionaires made use of their rights. 


The long-term nature of the original 


59 mineral concessions, most of which 
had been granted for 50 or 99 vears 
with a right of renewal and some for 


an indefinite or unlimited period, pre- 
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cluded other prospectors from develop- 


ing the resources. Eventually, in 
1927, the Government decreed that 
concessionaires who were not actively 


engaged in developing their concessions 


could either pay an undeveloped-mineral 


tax and retain full rights, or transfer 
their rights to the Crown, or declare 
their concessions open to prospecting 


and mining under Government control. 
Owners of mineral rights in native areas 
Many 


either 


naturally retained their rights. 


concessions were subsequently 
transferred to the Crown or opened to 
the total 


area where prospecting is now permitted 


prospecting. Nevertheless, 
covers only one-third of the territory. 
Most of this area is situated in the low 
veld and the Lebombo range where the 


discovery of extensive deposits of eco- 


nomic minerals is highly improbable. 
MINERAL RIGHTS 
i948 
2? 
£ 
Fic. 6. Ownership of mineral rights with 


respect to surface ownership in Swaziland, 1948 
\reas where mineral rights are prior-dated to 
surface rights may be developed without regard 
to landowners; they comprise 28 per cent of the 
territory \reas where mineral rights are 
dated to surface rights may be developed only 
under Government license or 
compensation to landowners; 
cent of Swaziland 


] 
later- 


upon payment of 
they cover 72 per 
Licenses to devel yp resources 
in native areas are seldom granted. 
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None 


northwestern mineralized region or 


the 
the 
tin-bearing zone has been opened to 


of the concessions in either 


prospec tinge. 
Since 1908 concessions have increased 
in number to 71, but have decreased in 


half. 


mineral rights are now 


extent by For 48 per cent ol the 


territory vested 
in the Crown; overlapping Crown and 


concession rights, where base metal and 


precious metal ownership are separate, 
account for 3 per cent. Some areas may 
be developed only under Government 


license or upon compensation being paid 


to landowners: others mav be exploited 
without regard to landowners, native 
inhabitants, or the Crown. The latter 


include prior dated concessions covering 
the important mineralized region around 
Wvyldsdale, Havelock, Piggs Peak, 
Mbabane. Prior-dated CONCESSIONS 


cover onl 


and 


ol the territor 


28 per cent 


PROSPECTING 
AREAS. 1948 
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Crown and concession rights for 


the 
remaining 72 per cent are all later-dated, 
Moreover, 


comprise Crown 


areas open to prospecting 


17 


cent, concessions 13 per cent, and over- 


areas covering per 


lapping areas 2 per cent; areas closed 


to prospecting consist of Crown areas 


covering 35 per cent, concessions 32 


per cent, and overlapping areas 1. per 


cent. (Figs. 6 and 7. The writer wishes 
to thank Dr. H. J. R. Way, Chiet 
Geologist of the Geological Survey 
Department in Swaziland, tor kindh 


providing the mineral concession. cdia- 
grams upon which these maps are 
based.) The complex position is being 
reviewed by Government, and pre- 
sumably legislation will) shortly — be 


promulgated to regularize prospecting 


and mining. This should facilitate and 

encourage future development. 
RAILROAD 
OUTLETS 
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‘ GOLD PRODUCTION 


| 
| 


hic. 9. Gold production in Swaziland 
194% Data ivatlable onl 
taken from Annual ¢ 
land 190; \nn 
ment (Geologs |‘ ane 
African Mini nd Iengu } / 


olonial 
1939 


Put Gotp PERIOD 


(sold 


duction in 


dominated mineral 


Swaziland 


mining pro 


LSA0. 


from when 


the Forbes Reet mine beg in Operations 
1913, 


greater importance 


until when tin mining assumed 


During the nineties 
numerous gold mines, notably those at 
Piges Peak and Horo, began producing 


All were located along the eastern slopes 


of the northwestern mountains, tor 
inaccessibility. discouraged prospecting 
among the mountains In 1911, the 


peak vear in of gold mining 
iched = 14,780 


a dozen 


in Swaziland, output re 


Nore 


were produ 11g 


than 
Yet, 


's mineral development 


fine ounces 


HMMNCeS 


the first stave 


in the territors 


had almost ended By 1913 the value 
of tin. production had surpassed that 
of gold, and whereas tin exports in 
creased during World War I, gold out 
put tell steadil In 1918 gold mining 
ceased 


Subsequent production has been small 
Vfter 1920 output recovered to a small 
1510 tine 19206; it 
was derived entirel Pives Peak 


No 


two 


maximum ot ounces in 


from the 
mine and disappeared during 1929 


production took place in the next 


vears In 1937, owing to an increase 
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in the price ol gold, output reached 
2410 fine ounces \fterwards, produc- 
tion avain declined The recent re 
covery to 5637 fine ounces in 1947 may 


be attributed to favorable market condi 
tions Production mainly trom 
the Piges Peak and Wvldsdale mines 


The most important factor responsible 
this 


COMES 


lor erratic output has been the 


veologi al occurrence of the vol 1. Every- 


where its occurrence consists of auritet 


ous quartz veins imtrusive at or neat 
the contact between the older granite 
and the ancient) metamorphosed sedi 
ments of the Swaziland system The 
lode deposits are dominantly replace 
ments and fissure veins in which the 
gold is often associated with arsenical 


minerals that render treatment prohibi 


tive under Swaziland conditions Re 


placement has resulted from the occur- 


rence of sheer zones and fissures that 
intersect congenial host ro ks, notably 
crvstalline schists Sheer zones are, 
however, typical of all basement rocks 


within this region of metamorphism, 


traversing even the cherts and banded 


oOccul in 
Che 


narrow, 


ironstones Sto kworks also 


association with replacements 


fissure 


veins, though generally 


are often several hundred feet in length 


Most ot them are highly 1nic lined and 
possess well-detined walls lissures 
and stringers are especially well de 
veloped near the contact of the schists 
with hard quartzites or cherts (sold 


is normally irregular in distribution and 


for the most part visible; associated 
minerals, such as arsenopyrite, chal- 
copyrite, and galena, may occasionally 


be present. Evervwhere, 


extensive 
faulting has hampered development. 


The most important placer deposits 


have been those at Wvldsdale Phe, 
consist not only of terrace gravels 
deposited before the drainage system 


was rejuvenated but also of gold shed 


from nearby reefs Stream gravels of 








204 


Kx ONOMIE 


minor importance occur throughout the 
region. 


Inaccessibility limited development 


At most mines it merely retarded 
progress; at some it led to an early 
abandonment of workings. The Horo 


mine, situated in a densely wooded 
valley, had to close down through lack 
W vldsdale 


the 
the 


of transportation tacilities. 


was virtually inaccessible before 


5-mile 
Piggs Peak road in 1946. 


construction of a track to 


In early days 
roads were not easily constructed owing 
to the rugged reliet, the dense vegetation 


of the vallevs, and the deeply incised 


streams. Bridle paths, often the only 


routes through the mountains, were 
impassable even to ox-wagons; and 
ox-wagons were the principal means 
of transportation until as late as 1930 
Only the Forbes Reef and Piggs Peak 
mines came to be served with betters 
roads. It is significant that Forbes 
Reef accounted tor the largest output 
of any mine prior to 1912 and Piggs 


Peak for the largest subsequent output 
The lack of 


land 


railroad facilities in Swazi 


has meant isolation and. stunted 


development. 


The gold reserves are unknown. The 
geology and mineral resources ol the 
high veld are at present being investi 


gated in detail by the Geological Surve' 


Department In the south, where 
ancient gold workings occur, the Upper 
Pongola quartzites that may be cor 
related with the Promise beds of the 
(sovernment Reet series in the Lower 
Witwatersrand system have been tound 


In 


Transvaal the Promise quartzites have 


to contain conglomerate reefs the 


in places proved pa able tor small-scale 


mining, but in Swaziland preliminary 


sampling yielded disappointing results 


kew exposures have, howevet been 


sampled, and few of the streams draining 
the 


have heen ~ 4 


Neat 


quartzite 


alls 


reyvion 


tematic 


panned Kubuta 


( 
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quartz veins have been’ observed 


in 


association with granitic intrusions into 


the Pongola rocks. Mineralization may 
have taken place along the contact, but 
the possibility of payable gold has yet 
to be investigated. 

PERLOD 


THe Tin 


be regarded as 


The tin period may 
extending from 1913 to 1938. Through 
out this period the annual production 
of tin by value far exceeded the output 
ol gold, and the avyvregate production 
was five times more valuable 


1915, 


the peak figure of 618 short 


Sut ever 


since when 


produ tion reat hed 


tons, 


In 
high 


In the past 


tin 


has been 1948 


the 


mining declining 
ol 


tons 


despite stimulus prices 


was only 23 
at Makwanakop (due of 


Mbabane), Forbes Reet, Mbabane, Ezul 


output 


deposits west 


wint, MceCreedys, Dwalent, and north 
of Kubuta, have all been worked 
Poday, production comes mainly from 
Mbabane and McCreedys 

Most of the known alluvial and 
eluvial deposits, trom which cassiterite 


has 


extracted, almost 


Phe 


been are now 


exhausted deposits originated 


from the weathering and eroston. of 
tin-bearing pegmatites occurring at or 
near the contact of the older granite 
with the ancient rocks of the Swaziland 


system.! Phe cassiterite-bearing zone 
some 10 miles wide at Oshoek on the 
Transvaal border, extends southeast 
wards to the Mhlatuzane River where 
some 2 miles in width, it) disappears 
beneath the Karroo sediments bigs 
land 3 Phe occurrence would thus 
appear to be remote trom the contact 
but investigations in this zone have 
revealed the older rock as tongues ol 
fine-yrained chist or phyllite iter 
banded with gneiss \t bkorbes Reet 
cassiterite occurs as veimlets im or neat 


the 


a COAaATSe 


walls of an aplite vein intrusive 


schist elsewhere the onk 


source lodes that have been prove | 


sufficiently productive to warrant min 
ing occur at Mbabane and McCreedys TIN PRODUCTION 


The heavy raintall, marked relief, and 


abundance of surtace drainage, have 


concentrated alluvial deposits along 
the river \ illevs and tacilitated the 
methods ot working In the east wate! 
resources ire limited st) that onl 
small-scale workings have been possibl 
north () Kubuta BB Live Hountams 
aroun md to he south of Mbabane hig. 10 | S | 190 
‘ 94s } on ) 
exhibit it) ntricate Network oO Wrrows ‘ { 
some Oo the nis les o more 1 lengt] 
that have been const cted to tap the vith the Brevten rail termina ireas 
headstrea aya thy ay Loe systen iwa Irom matt oads remained difficult 
The ZATION () i| iva il le yaitel lo Ve cl Lv ile lar example s 
saso ce ) mower tor breaking vround onnectler to the Manka ina =e id by 
is We is lo ~ cil heat ern tted thie il) ilmeos mpassable l ic} 15 miles 
Working () CoV cle ( ”) Is The ON’ th il necessitates rording the 
overburde orma ( om 10 to Newempisi River and numerous small 
15 fe but at MeCreed ’ whoa streams kven Makwanakop remained 
60 feet had to be removed Phe marked extremely difficult) to reach intil a 
reliet ha contributed 1) produc ne three-mile track was constructed to the 
working heads ot pressure In many Mbabane-Oshoek road in 1946 
places howevel! tive presence Ol boulders Other hactors have conti buted to the 
has] ered operatior ort ite] decline in tin mining Phe placer minet 
Mos ra thre hie ma nore easil has ilmost ilwavs been refused pet 
workable ep { especia | those Mission to develop resources im native 
erve ') ité | rrow mive beer ireas be i sce ol | s I Aationds O| wate 
vorked out \ tew patches containing supphes, destruction of tertile soils, and 
S 1M | lore po curb id) mia ndesired tailings ( posa Phus the 
stil nm to | t clepe t Now emg tin-bearing vravels ilonge the Mhiatu 
exploits | ) i onl ity ( oht zane Rivet n Native \re i J8 have not 
ounce “ Tyne ira beet vorked because the mineral rights 
| nil i ec { Decl (| ire later-dated to surtace iwhts Mort 
courage e¢ (government rttituas Ove! Nportant mining houses holding 
toward ( ( ti \I cn A extensive concessions im Swaziland are 
Mor ( { ( ii has had to by ot nterested Oy itions that rel 
discont er ‘ latue thre mall profits Prior to 1944 the returns 
WhMaNin qual { a) { 1 tailings Om tint nine were pat cular] small 
that Wie ‘ qdischareved rt) 2 trean the price ol tin I sO) th \tra i Was 
vill probal be promulgated short controlled at a low tigure; deposits were 
Poor Onipiiunicatiog}#g conti rec to) hla thr low vl rele ind the costs ol labor 
hana i] levelop crt hire he tive Ol equipment i Ol transportation 
Lin yo ( \ltho } | 1928 thre South Vcore high 
\tr can Ra Val stituted a bus tre ht The mh scale ©) Which operations 






















for a varving demand tor labor, « igh] ASBESTOS 
A; PRODUCTION 


Europeans and nearly 800 Swazis wer 


engaged in tin mining. Most of the 


natives lived in temporary huts that 
lacked prope S tal irrangements 
were frequently overcrowded, and hac 
become notorious tor drunkenness 
immoralit (Qwing to the mines being = 1939-1945 1) i ae ~~ 
located eithe Ca Or vith il ‘ : : Mo ey 
areas, some ot the workers were abl 
to avoid the compounds and_ live it im bodies of serpentine { 
home Doda Line scale QO! Op rations hMorizon in the tmestown schists \lost 
demands, perhaps lortunately, onl i ql thie Vell ine hot ontinuo ( 
small labor force Waves have risen but iT) Gistance ind pat ibyle Lene die ( } 
living conditions have show: hittl mited in extent But at Have 
Improvement large bod s being worked by the Ne 
\mianthus Company. Here the | 
Pi \SBESTOS PERIOD ; ; 
rene COTSISLS QO] Tile ore ‘ ( ( 

Since 1938 asbestos production has Carryvins al stockwork Ol Ci! SOotiie 
completely overshadowed all other mit veins about three-quarters of an incl 
my activit' Mutput has risen trot wide Phe deposit strikes approximate 
$591 short tons in 1939 to a maximun east-west and dips 350° to the south 
ot 32 660 short tons in 1944 Th “ sit rated (1 thre southeasteri slope s oO 


level was maintained tor 1946 and 1948 Emlembe Mo tall Lt Cal iy worked 
32.13% and $2 131 short tons respec both br Open -« 1 methods ind by wits 


tively), but intervening vears recorded driven into the slope to tap the deposits f 


Phe promising it depth [he vein ir now here 
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was unable to reach the site until 1932. native workers are regarded as tem 


1 1 1 . . 
' 


when a track was built connecting the porar’ Probably the Havelock condi 


mine with Pigys Peak In that Veal tions reflect not onk t more enlightened 


operations began on a small scale but poles but ilso. the shortage ot local 
were soon abandoned large-scale ce labor in the high veld resulting from 
velopment waited the comple tion ol the sparse distribution of native popula 
an aerial railwa constructed to trans tion, the larger seale of operations, and 
port the asbestos 16 miles OVE! rugged their vreater st ibil I 
mountainous counts to Barberton, the 
nearest railhead in the Unior Mining Corundun 
started again in) 1937 Exports date During 1942 and 1943 a total of 172 
from 1939 short tons of corundum, valued = at 
The Havelock mine CMploOys OVel £1643, were prod iced Since corundum 
80 per cent of the 150 Iropeans and vas regarded as a_estrategic mineral 
3000 Swazis engaged in mining mothe during the Val ears, legislation was 
territol Ihe Ql t 5 0) I - romulgated Oo tacilitate the working 
been to stabilize the native labor suppl of deposits in areas where the position 
by providing good accommodation, mod regarding mineral rights had become so 
ern sanitation facilities, adequate teeding complex and obscure that development 
irranvements ind Married Quarters vould otherwise have been Impossible 
This presents a marked improvement \lthough corundum has been found in 
1p conditi es where economic quantities ino alluvial ti 
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stone deposits in central Swaziland, it 


occurs in payable quantities only in the 


south near Hlatikulu and Goedyvegun 


where workable cassiterite is unknown 
Corundum occurs in the border zone 
between extensive intrusions of peg 
matite dikes and remnants of basi 
igneous rocks. The corundum-bearing 
rock, called plumasite, consists of pot 
phyritic corundum crystals up to 12 


inches long in a matrix of fine-grained 
felspar and biotite th some corun 
dum Production has been derived 
from eluvial deposits and semi-decom 


posed rock 1n situ Both the peymatite 


triable 


Phe 


weakened by de 


that blasting 


ite st) 


and plumasit 


iS unnecessat corundum indi 


viduals have beet 


cCOMposition alony cleavaye planes and 


break Up on extraction ol during excava 
tion to form hexavonal shaped crystals 
rarel more than SIX ncehes long (Owing 


to the sporadi occurrence of corundum 


its lov grace ts low price South 


\trican 


transportation to the | 


On 
market and the high costs ot 


large-scale 


During 


nion 


development mprobable 


1942 14 WOTrKITIS vlonyside the Hats 
kulu-Goedgegun road reached a depth 
of SO feet Costs ot deeper mining and 
of extraction from plumasite are pro 
hibitive. Other deposits may, however 
Tye dy covereq and developed al thie 
territorgr become more mten ivel 


sarile 

Barite occurs in the quartzite ind 
cherts ol the Moodie erie In 1943 
«i Worl kable cle po 1 A i dj covered at 
Londosi tO thie west QO) lorbe Reef 
The veins which COMprise an admixture 
of barite and quartz are. fine-yrained 
and pure white ()f the three barite 
beariny zones tha in be distinguished, 
only the lowest of economic impor 
tance This zone vhich varie from 
eve to ove 12 feet width, contain 





sEOGRAPHY 

at least seven lenses of barite tron halt 
an inch to over five feet in thickne I} 
has been traced along the strike trom 
north to south for at least 1410 yard it 
dips about 25° eastwards Phe barium 


sulphate content of the veins averages 


about &5 cent The depos t 4s 


pel 


situated on European land where Crown 


mineral rights are later-dated to surtace 
rights 

Production began in 1945 Output 
for the first four vears amounted to 632 
tons valued at £3,968. This was derived 
entirely from surface workings, but 
inclined shatts have been sunk along 
the dip as a preliminary to underground 
mining The construction of a.) track 


has enabled barite to be tran ported ly 
Mbabane 


bus tremht rate 


ta the Bre Len 


Sire ( 


MOtor truck 


motorbus route 
high, 


portation 


are thie idditional cost ol trans 


1 truck probatl too 


Are 


hear lo permit large cale cle velopment 
of such a low priced commodit 0 
reduce export Costs an acrial raibwa 

beimy built from londos: to the b 

route and crushin machines md oan 
air separator unit’ have been installed 
at the mune These improvement 1 
processing and transportation should 
permit a greathy inereased annual pro 
duction Ore reserves have been esti 
mated at one millon hort ton vith 
thie po thihity of an additional mallion 
ton The remarkable tril length 
of the main barite zone, the high barium 


ulphate content, the extensive reserve 


the availability of water 


relative Cisf (It Ajlacee the ( 


chief factor flavoring large Ccale TEVPEPEEN 


in the near future 


(OAL AND TRON 
Coal 
In the low veld the lack of railroad 
the presence of malaria in summer, and 
the absence of urtace water tipopolie 
over extensive area i) Vilitey hhaave 
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MINERAL PRODUCTION | 
BY VALUE E an 


j /907-/948 


9%) 
a” ig 
| OOAMMRR AR eo SGeo Bb foonn- ceeded 


J 
Fig. 13. Swaziland mineral production by value, 1907-1948, Comparison with Fig. 11 show 
that the q { ‘ | luced in 1948 did not exceed the 1944 output, despite L948 beings 
he first ear ou vhich mineral production exceeded one million pound nh Valine Production of 
orundum and barite have been too small to be indicated bor sources of data see Fig. 9 
| heen the mayor ob beac le to Prosper tiny al owed il N\ alitshe the Pyditve ral rivhts 
During thie CVenttse coal wa ay covered are ve ted in the ¢ rown and pro pecting 
near the confluence of the Black and = 4 permitted 
White Mbuluzi River ater, a shatt 
Wal unt it the Swazi coal mune near fron 
the White Mbuluzi River and an adit Old Bantu iron pits occur in terru 
driven into Nsalitshe PHhill in the south; vinous Pongola shales near Kubuta 
though some mining took place, neither \lthough iron ore is known to occur in 
tematic exploitation nor detailed several southern localities, no prospect 
issessment of resource bya et been ane has been undertaken Recently, 
attempted \nal ‘ ©) Coal taken however pra cabole Ores have been dis 
from deposits formerly worked indicate covered ino the Swaziland system \ 
that the seams include senn-bituminou lew deposits, notably at Tron Hill south 
cmieanthracity and mthracitie coal west of Thavelock, at Nottingham Hill 
! vith about 9 per centoa h content at outheast of Hlavelock, and at Darkton 
thre SWilZi col rhinaye ana 12 pel cont outhwe t ol beorby Reel, brave been 
at Nsalitshe!® “Phe seams have limited urveved \ecording to offical esti 
value owing to their marked diseon rhate thre contain 215 mithon short 
tinvuit them variable thiekness, and = tons of hematite of the Lake Supertos 
local met mnorphism resulting trom dol type, but larger reserves undoubted], 
} crite Mit rtision Both depo il ine exist oa the reyvion Phi depo its Consist 
uated on buropean farms with the of ccondarily enriched eclimentary 
Mineral riche later-dated to surface ores in the shales and cherts of the big 
ownership; the Swazi coal mine is held Pree Cri Phe Darkton deposit, 


by Cones loon) inicl Prospecliny 1 het Which an 1947 wa prove rornadls esti 
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mated to contain 160 million short tons 
of hematite averaging 45 per cent iron, 
At Nottingham 
were 
1946 to be 


carrying 50 per cent iron. At 


is still being examined. 
Hill the 


estimated in 


reserves provisionallh 
30 million tons 
fron Hill, 
the only deposit examined in detail to 
date, there are 15 million short 


15-62 


tons ol 


per cent iron ore, low in phos- 


phorus and sulphur but high in silica.'' 
The high silica content may present a 
but 


the silica 1s so triable that the problem 


major problem in its utilization, 


be solved by beneficiation 
The body, 


several decomposed 


might proce 
intruded by 
dikes, 


is 900 vards long with a maximum width 
of 180 vards. 


esses. ore 


porphy riti 


Qutcrops on the mountain 
slope indicate a minimum depth of 125 
feet, but much greater depth is probable. 
The deposit is situated in Native Area 3, 
but are held by 


concession prio dated to surface ownet 


mineral rights private 


ship. The area is) remote, but not 


Nevertheless, the 
Iron Hill deposit, nor the Swazi coalfield 


inaccessible neither 


50 miles to the east, nor the Nsalitshe 
limestone occurrence 90 miles to. the 
southeast, which together provide the 
basis for a potential iron and_ steel 
industry, can be developed without 


railroad CONNECTIONS toexisting railheads. 


OTHER MINERAL RESOURCES 


Deposits of vermiculite and of copper, 


mercury, Manganese, and tungsten ores 


have been reported from various local 


ties, but upon detailed mvestigation 


none has been tound to be of cconomi 


mineral 
the 


department, but most of them are low 


significance Other resources 


are being surveved bys geological 


priced commodities railroad 


Phi 


and 


PCQUIFINS 


bac ilities lor profitable exploitation 
complex ownersh 1) (| mineral 


surlace rights has wan been a tactor 


hampering development 
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( ‘ale ile 


At Nsalitshe Hill calcite veins, 


probably by the lea hing ol post Karroo 


formed 


dolerite, OCCUPY fissures at or near. the 
sandstones 
The 


crop on the northern slopes, and contais 


contact of Karroo 


with ar 


overlying dolerite sill veins out 


coarsely-crvstalline calcite with a eal 
cium carbonate content exceeding 97 per 
Such high-grade lime 


excellent tor 


cent would bi 


agricultural, if not for 
industrial, purposes. In the middle veld 
the acid soils of the mixed farming areas 


are in urgent need of lim 


ipplicatior 
It is probable that crushed calcite ¢ ould 
Mbabane al i lower 


| ) ‘ ; 


be marketed in 
price than that ruling at present 
the high freight 
S.A.R 


Mayol obstac les to development 


a limited demand and 


rates charged by buses are the 
( olumbirum 


In 1944 


metals 


columbite which ields the 


rare columbium and = tantalum 
was found to occur in pegmatite dikes 
in the older granite northeast of Forbes 


The 


a European farm where mineral rights 


Reef. 


Occurrence is situated Ol 


are later-dated to surtace ownership 


and have lapsed to the Crown 


' 
pecting Is permitted Phe dikes are 
however, too small, and alluy tl deposits 
too erratth in distribution to yustil 
extraction Moreover, the columbit 
contains only 20 per cent tantalum, a tat 
more valuable metal than columbium 
\ssociated with columbite ino alluvial 
deposits ire mayvnetite, Cassiteritle ina 
monazit It is not improbable that 
workable cluvial or pegmatite deposits 
mav be tound the tuture 

} 
Ieuxentte 
leuxenite consists of mixed columbates 
and titanates of vttrium, cerium, ura 
nium, iron, and caleium bev nee 
1898 rounded grains ot thi omple 
mineral have been tound in alluvial tin 











concentrates Dut neve ! sufmicient Vugs In Quartz stringers concentrat 1 at 
quantity to be par) ible lt 1913 a the contact between the Jamestown 
kaolinized) pegmatite containing eux schists and the quartzites of the Moodies 
enite, bervl, and muscovite, was located = scries Since crocoit s a mineral of 
at McCreedys Wespite recent interest secondal origin resulting trom the 
in the occurrence, its extent and worl reaction of chromic acid solutions on 
ibility have not been assessed lead sulphide ores, the crocoit probably 
passes nto econome depos — { ilena 

Fluorite depth Mineral rights are OWCVC!I 
\ltho | 1 ( SC pal il¢ OC rrenhices ¢ held 1) | Vale CONCESSION ite ae | 
high-grade fluorite lave recently been to luropean land rights, and the area 
ound I southert te iziland thie S not opel tO prospecting ( rocoite 
ippear to form = part of an extensive also occurs in gold mines near Forbes 


f 
N 
f 
~ 
f 
f 
_— 
—_ 
N 
f 
f 
Jj 
f 


n eral hts ire held eC rown. are pegmatite he tin-bea ( Zon 
by no means so large as those turthes Small WOrl stals ir found in 
to the west here mineral rights are tlluvia n deposits, but workable 
held b private ONCESSIO! i MrOospy quant ties probabl CXIs ( I il Kzul 

g 1S] tte VII 1 Mbabane 
Kaolti / 

In 1946 extensive bodies of hig Veins otf fine-grained tale admixed 
qualit KAO, presumably derived trom vith dolomite occur nh serpentine at 
the GeCOMPOsiU1ol Ol telspar Vere the Havelock line Other deposits 
lo 1 edit he | p pel Ponvgola st liments have Deen lox ited in beast sch sts within 
betwee ; \ eMpls tna \ssega the olde Ural ( otabl northeast ot 
Rivers. An adequate water supply for Kubuta and in southwestern Swaziland 
process the Cla S sured | Phi itt OK ence romises to he 
the pres ‘ ( I ‘ mere l ils eams he onl one ot potent i| \ il ‘ The 
Phe kao : ‘ PrOpedal ind deposit s situated on | opeal land 
whe ( Ihe rie Corie ¢ ) s pre Vbnere the 1 ‘ | rivvhits re held bv 
date ice Owners ’rospect private CONCESSIO late dated to surtace 


unit : | rie irca WIth ( 
Nia et Re \] col PRANSPORTATION 
4 ttin he Cra esources mainly 
_— ODIprise Ow eq omme es ot 
(sale OW m4 . Native as h the er ‘ sraductio s exported 
\rea 6, | he o ( e has ol 1M ' Ot roa ties, the high 
Dee! \¢ ( he ol 1 in ( i ‘ byt ites charge } thy q \ he 
CONCE ? ' ‘ la the ( ooV i a notorh) a il | he eNxXte SIV ireas 
the area O prospect Nea vithout me s of comm er Hits have 
Ia le te onnte ( | lyre ite ‘ byererr maior han 4 ns to development 


os On vell-developn tal In 1902 the South Atrican Government 
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in agreement with the Portuguese Gov 


ernment undertook to construct a rail 


road through Swaziland to Lourengo 
Marques; the Portuguese built a_ line 
to Goba, but the Union tailed to fulfill 
its obligation. In 1911 South African 


policy was detined in the Mozambique 
Convention: “if and when Swaziland 
becomes a portion of the Union, the 
construction of a railway will be con 
sidered.”’ Later, the proposed con 
struction of privately-owned railroads 
was strong] opposed by the Union 
(sovernment Pransportation difficul 
ties were to some extent relieved by the 
introduction of motorbus9 services. in 
1928, but the favored agricultural 
rather than mineral exports Ont 
the southern fringe of the northwestern 


mineralized region has been served bi 


buses bere oht charges for combined 
road and rail transportation are in an 
case highs thas those for rail trans 
portation alone tItthough bus. treimht 
rates appeal to be lower than the 
correspond nt cost Ol private truck 


transportation 


Swaziland is served b ix railheads 
situated with 50 miles of her borders 
As far as the orthwestern region 
concerned, Barberton and WKomatipoort 


provide 


outlets to Lourengo Marques 


while Barberton and Breyten serve the 
Johannesburs market Lothair, though 
nearer Swaziland than Breyten, lack 
road connections with the territor 
Piet Retief and Gollel provide outlets 
to Durban, but are remote from mining 
actiy (soba provide Ss al potential 
outlet for the iorthern bushveld 


Proposal IQ rail Connections Ol 
extensions have envisaged agricultural 
rather than mineral development 
Among the ievested routes those trom 
Lothair to Island Drift and trom Piet 
Retief to Gollel have recently been 
surveyed by the Union Railway Admin 
istration \ithough neither wa 


reOGRAPHY 


Tribu h Ol the 


1 


I 
} 


selec ted primar ils 


rl 





© 


facilitate 


Wii 


exports, any extension trom Lothair to 
the border could have a branch line to 
tap the northwestern region Never 
theless, there seems little likelihood | 
railroad construction taking place in 
the near future, and much of the terri 
tory’s mineral wealth must pertor 
remain unexploited 
(CONCLUSIONS AND FUTURI 

In Swaziland the complex ownership 
and regulation of mineral rights, which 
are divorced from. surface right ind 
complicated by the existence of native 
arcas, have had a profound influcn 
on prospecting and mining Develop 
ment before 1939) was carried © 
entirely by individual prospector 1 
small enterprise \ctivity was limited 
not onls becauss KNOW! Winer t 
sources consisted main ol cattereqd 
low grade deposits Ol) vold ind tin ) 
also becaus the mineral I ht 0) 


cessionaires who neither developed the 
properts nor permitted  prospectu 
Such concession-holdes Vor Tate 
larve mining houses discouraged = b 
the limited potentialit ind lack oo 
tran portation tacil tie Lies lation 
promulgated = the Government to 
facilitate prospecting on undevelope 


COnCE 


LOS 


| wit’ ol wp} 
pole cit yi }?! 


deterred thre 


r\ 


Ospcctinyg revul 


it 


! 


ependent 


( thre ie 


lon ind 


Development Hie 1939 ha beet 
coneerned largely with asbestos minin 
\lthough reserves have been sutfierent 
to warrant the construction of an aerial 
railwa from Havelock to Barberton 
distance trom market ha neces itated 
the export of onl best-vrade = tibet 
\part from. asbesto development Haas 
remained in the hands of individual 
prospector and mall CHLET prise But 
only one-third of the territor open 








? ? . . 1 ] Li ¢ : 1 1 l. , 
to prospecting ()t the known mineral and = minera rights will short] be 
resources awaiting development, only simplified is almost certain. This should 
limited deposits ol caleite coal, colum Cnceourage development bt» ndividual 
bium, and fluorite occur in areas where prospectors \t present transportation 
prospecting Is permitted Other coal costs render the exploitation of such 
and fluor lt deposits tovethet with low priced deposits is coal unremunera 

if roy | oli le | Mot if t 3 + +} } | ' it ' tha | 
euxenit Poon Kal 1 bei) LOTMA ZLUe Ive rt] ne COal Geposits 1} rhe Ow 
ind tale, all occur in areas closed to the veld, together with the water resources 
prospector of the Komat Mbuluzi ind) = Usutu 

; ' 

Phe Geological Surv Department, Rivers, provide potential raw materials 
nstituted i hale is 1942, is making i for the produc tion otf oil trom coal in 
sivniticant contribut On to tuture rar industr that Is likel to become im 
velopment It has alread iIndertaken portant I South \trica nthe neal 
i provisional Ssuryé ot the veolog | buture Nik mwhuil the lara nunine 
S\ izil wid IVEestig ited ! cle I iil Host houses will probabl continue to bye 
of the known resources ind’ made disinterested in mining activity in Swaz 
mportant qddiscoveries Phat the com land until su h time as ratlroad tacilities 
plex regulation regarding prospecting become avatlabl 
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INDUSTRIAL DEVELOPMENT IN FORMOSA* 


Kugenia Gage 


Miss Gage M.A. 


Western 


Reserve 


University) did graduate work 


in economics at the New School for Social Research in New York City 


and for several vears was engaged in economic research for the National 


Resources Commission of China. 


HE industrial rise of Formosa 
(also known as Taiwan) is a 
late event in the island’s his- 
tory. In the early decades of this 


century its economy was almost entirely 
agricultural. Rice, sugar, tea, and fruits 
were sent to Japan, the governing nation, 
in exchange for fertilizer, textiles, and 
the 
island had developed related industries 


other manutactured products; and 
such as the produc tion of crude sugar 
and canning and processing. Then, in 
1932, the Japanese began more intensive 
Schools 
were established, railroads and highways 
built, 


development of the island. 


were harbors were improved, 
hydroelectric power was developed, and 
launched. By 


1937 exports and imports were double 


heavy industries were 
the 1933 figures and per capita foreign 
trade was close to the highest in the Far 


East. The ports of Keelung in the north 


and Kaohsiung in the south and thei 
surrounding areas had become highly 
industrialized. 

Except for the fact that Formosa’s 
economy was tied to Japan's. with 


respect to the final fabrication of certain 
metal products and that the island was 
*Miss G 


1948, and 
as it then appeared 


[ received in July, 
interest in stating the situation 
Naturally, the article takes 
no account of political and economic changes in 


Formosa since that 


ages paper Was 


Is ot 


date. 


dependent on Japan tor tertilizer, it 


had become a well integrated and largels 
region. 


self-contained This rapid de 


velopment was primarily due to one 
outstanding factor: KFormosa’s poten- 
tialities for low-cost power. By reason 


ot this cheap power, along with other 


resources, Formosa is a conspicuous 
example of economic development cond 


tioned and favored by geography. 


Japanese rule of Formosa was. ter- 
minated by World War Il. The Cairo 
Conterence in 1943 assured the return 
of the island to China. Accordingly, at 


the 1945, 


after 50 vears ol Japanese occupation, 


conclusion of hostilities in 


Formosa was taken over by the Chinese 


Government. A new phase in the 


industrial story had been initiated. 


PHYSICAL BACKGROUND FOR INDUSTRY 
Location is a primary factor in the 
geography of any area, and in_ this 


respect Formosa is uniquely favored. It 


is located in the subtropics; in tact the 


Tropic of Cancer the island a 


crosses 
little south of the middle. Furthermore, 


lL ormosa derives considerable impor 


tance by virtue of its position with 
respect to its neighbors It lies 200 
miles from northern Luzon and 641 
miles from the southernmost tip ol 
Japan. Still more important is nearness 
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to China. Formosa is separated trom 
Fukien Province of China by the Strait 
of Formosa, less than 100 miles across. 
It is half wav between Shanghai and 
Hong Kong. From its southern port 
of Kaohsiung the distance to Manila 
is 550 miles, to Saigon 1200 miles, and 
to Singapore 1850 miles. krom_ its 
northern port, WKeelung, it is less than 
1000 miles to central Japan 

Formosa is a moderately large island, 
with an area of about 14,000 > square 
miles, a little less than one-third the 


size of Cuba Elliptical in shape, the 


FORMOSA 


sacs KEELUNG 


POWER STATIONS 
HYDROELECTRIC 


@® OVER SOOOK.W 

© UNDER SOOOK W 
PRIMARY SUBSTATIONS 

4 STEAM 


——~ TRANSMISSION LINES 
++ S TANDARD GUAGE R.R 
» CITIES 
® PROVINCIAL CAPITAL 


Fic. 1 Map of Formosa showing general 
landform feature the mountainous area com 
prising the central and eastern portions of the 
island, the numerous short rivet and the con 
sequent. disposition of — hydroelectric power 
stations and aunxihari Phe principal popula 
tion center ituated on the western Coastal 
plain and the main railroad lines connecting 
them also are indicated Paipeir, the capital 
and largest cit has a population of 340,000; 
Fainan, the second largest cits 131,000; the 
two ports and chief industrial citi Keelung 
and Kaohsiung, over 100,000 each 





island extends approximately 250 miles 
from north to south and is about 80 
miles from east to west at its widest 
point. 

The general configuration of Formosa 
is that of a fault block tilted westward. 
This is reflected in a longitudinal moun- 
tain mass, its crest lving nearer the east 
coast than the west. The fairly recent 
origin of these mountains explains the 
frequent earthquakes in Formosa which 
have required special provisions in the 
design of buildings. The highest eleva- 
tion in the mountain mass is close to 
14,000 teet but some 60 peaks exceed 
9000 feet in elevation. In fact two- 
thirds of Formosa may be classed as 
mountainous. The eastern edge of the 
main mountain mass forms one side ot 
a narrow, boxed-in valley which ts very 
difficult of access trom other parts of 
the island and is separated from the 
Pacific Ocean by a secondary, lower 
mountain range. Krom the divide 
formed by the major mountain mass the 
surface of the island slopes westward 
toa wide plain along the west coast. 

Krom the standpoint otf intensive use 
the western plains are by far the most 
important part This) alluvial belt 
running the length of Formosa makes 
up somewhat less than one-third of the 
island’s area but is the real living space. 
Particularly important is the southern 
two-thirds of the western plains belt 
to which plantation agriculture ts largely 
limited. 

In Formosa’s climate several influ 
ences are notable. Subtropi al location, 
the presence of a great Mountain mass, a 
warm ocean current off shore, the island's 
nearness to the continent —all have thei 
effects. Although the higher peaks are 
snow-capped at least part of the vear, 
the lowlands, by virtue of the warm 
IKuroshio ocean current, do not reach 
as low temperatures as does the main- 


land in the same latitude. There is no 
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frost in the lowlands, but on the other 
hand the temperature seldom reaches 
100° | 


Rainfall shows wider variations than 


temperature. In general, stations in 


the mountains of Formosa and stations 


backed by 


than 


high mountains have much 


greater average raintall totals. 


Thus Keelung in the extreme northeast 
has an average of 289 inches per veal 
with 215 rainy days, whereas parts otf 


the western plain have averages as low 


as 40 inches with many more hours ot 


sunshine. During the months 
October to March 
the 


is copious 


winter 
northeast monsoons 
The 


pre pitation, especially 1) 


reinforce trade winds result 


the north where the orographi influenc Cc 


is notable. Wuring the summer months 


the weaker southwest monsoons prevail. 
Phe, 


raintall 


the its heaviest 


the 


bring west coast 


Coincidental with south 


west monsoon is a typhoon 


SCASOT, 
during which three or four serious storms 


ma be CX PE ted Il hese storms bring 


ver’ heavy rain to the steep eastern 


slopes of the island. Though typhoons 


are most serious in the eastern and 


ther 


t 


southern) parts of bkormosa do 


damage in other 


kor 


hactor 


considerable sections 


as well example, possible wind 


damage Is a to be considered in 
selec ting suvar Cane varieties 
much ot 


The considerable raintall of 


is reflected in numerous short 


They 


mountamous 


| OrmMosa 
irom 


the 


rivers. tumble to the coast 


the interior, yviving 


island its large resource of hydro-electri 
streams 


powe! ‘The westward flowing 


are valuable, too, as a source of irrigation 


water for use on the western plain 
Nearl 


in forest 


three-fourths of Formosa. 1s 


Most ol 


consists of a cover of camphor, 


this wooded land 
CY Press, 
and other species t' 
\sia. In the 

’ 


are large tracts ol 


pulp 


pical of southeastern 


higher mountain ranges 
Varicty 


kor 


pine, ol a 


suitable for manutlacture 


(,EOCR 


APHY 


mosa’s timber 


resources are in hact 


valuable, and are a potentially important 


About 


area is classed as arable land, 


one-third of total 


but 


as a result of the broken topography 


export. the 


island 


of the island soils vary widely in chat 


acter and fertilitv. There are, 


lO] 


example, areas of relatively heavy clay 


soils, difficult to cultivate except with 
heavy equipment This is particularh 
true of the north Phe alluvial soils 
of the southwest are considered — the 
best for plantation use, but rehet even 


in this section is great enough to require 


terracing, which makes the 


Us¢ (>| 


More 


mechanized equipment difficult 


over, like SO Wan tropical soils, thos 
of Formosa are largely laterit 
character and require heavy tertiliza 


tion Fertilizer plants making calcium 
evanamide and superphosphate were 
established in’ Formosa just) prior to 
World War I], but the combined out 
put ol the new plants supplied onl 
thout one-filth of the quantity of fet 


consumed Phouch 


better 


tilizer annualh 


these plants are now Operating at 


than pre-war capacity, Formosa ts st 
dependent on imports tor nitrogen 
fertilizer. 

Not notably rich in minerals Formosa 


than | tpt 


( oal, some Of it ol lai 


Is probably better tavored 


in this respect 
quality, is the most important mineral 


resource, but) petroleum and = natural 


Vas, salt, limestone, DYTICE, and COppel 


are present ino sufficient quantities to 


have been mined in pre-war vears, and 


cold deposits, too, are reported to occu 


PABLI 
M 1M I Bre KI ' 
lt 

( S00) OO} 
4800000 

Lit 4 470.000 

| 4O.000 

( nmin S On) 

PI 


NTI 
INDI 


STRIAI 


From an industrial standpoint it ts 


significant that there is enough coal tor 
industrial plants and some for export 
sumicient tor 


the lel 


consicde red 


The pyrite ts 
sulphuric acid) production tor 


tilizer plants. The limestone production 


is adequate for the cement industry and 
for the needs of the pulp and paper 
industr Although sulphur is not 


Fable I 


Opel ited 


shown 1n t sulphur mine was 


formerh to furnish raw mate 


rial for the pulp and industry 


Thus all 


obtained on the 


papel 
pulping chemicals can be 


island 


fue Preorpte OF FORMOSA 


In 1944 Formosa’s population num 


bered 6.700.000 Phe 450.000 of this 
1 1 

number who were Japanese have now 

been repati ited except tor sore OOD 

who were tllowed to remain as tech 

nicians, factory supervisors, ete., until 


replacements for them could be trained 
Phe 
mately 150,000, are 


Phe 7 


and live as hunter 


aborigines, numberimneg 


LpPpPront 


IKaosha tribes 


peopl speak various dialects 


unskilled 


Ss OT 


harmers 
7 ‘ 
, Who comprise 


in the hills hines 


the remainder of Formosa’s population 


1 | | 


ire mostly descendants otf th 


] 

rt ) e original 
settlers from Fukien and Kwanetung 
AGRICULTURE IN RELATION TO 


INDUSTRY 


} 
1 fair 
\gricul Lire 


in kormosa’s 


the dominant element 


agricul 
halt 


From the standpoint 


CCODOTTTS 


SINCE 


tural activities eneave more 


than 


ol the popu 


ation 


of industrial development, agriculture ts 


Important hot only because it feeds the 


but also because agriculture 


people 


supplies some of the raw materials of 


industrs 


Ot the total land under cultivation 


a littl over one-half normally is devoted 


) 


to rice Rice is the great food crop and 


Olten 1s 


available for well 


Most ol thre 


export as 


remainder of the 


DEVELOPMENT IN 


arable 


FORMOSA A1i 


land is in sugar cane plantations. Sweet 


tood 


potatoes, a and tea, 


Crop, pine 
apples, and bananas for export are othe 


the 


Important elements ot agricultural 


pric ture 


INDUSTRIES OF FORMOSA 


When the Chinese 
1945, the 


industrial units in 


LOOK 


over 1n 


September, total number ot 


lormosa with capital 


of more than 50,000 ven (at the pre-war 


rate) was over 1000. Prominent among 


these were the power industry, su 


Wall 


refining, the pulp and paper industry, 


cement making, petroleum refining and 


fertilizer Iwo aluminum 


plants 


manulacture 


ind two caustic soda plants were 
ilso represented 
The | | l 


Industrial structure ol 
ly 


s built 


Formosa 
chit fl: upon an abundant supply 
Ol hvdroelectru 


AUNTNAL 


powel Coal, used in 
much less 


The 


COMPUTL 


steam plants, is a 


source oOo} 


Important energ\ avail 


ibility of low-cost power in tion 


1 
with adequate raw materials tor the 


ndustrial plants established throughout 
the island has made possible most ol 


livcty 


the pi lustrial development 


esent im 


Phe total capacity of all power plants 
constructed 
1945 
per cent being hydroelectric and 20 per 
With the 


ts installed al 


by the Japanese in Formosa 


up to was 321,100 kilowatts, 80 


cent steam powell 


| exception 


Huahen 


coast, all 


ot 55.000 kilowat 


chiang on the tsolated east 


plants are an 


network 


integral part of the main 
extending trom north to south 


alone the west and serving all 


coast 


major industrial and agricultural areas 


The main units are established near the 
geographical center of the island adja 
cent to the only reservoir area, the 


Moon 


ot some 2400 teet 


combined Sun Lake, at 


a height 


The 


two lakes was made by 


abov ©e sea lev el. 


union of these 


means of a single master dam, raising 





218 ECONOMIC (;EOGRAPHY 


the level of the two lakes some 120° factories of which 31) produced direct 
feet. The water is fed by an ingenious consumption sugar (75 per cent of the 
system of tunnels approximately eleven total output) and 11 made raw sugar 

miles in length through the surrounding \s a result of the war demand _ fo; 
mountains to three main stations pro- alcohol, several sugar plants were con 


ducing a total of 159,000 kilowatts, the verted to alcohol produc tion and h ida 


largest of thes plants generating 100,000 total output ol 18,600,000) gallons it 
kilowatts from a 1000-foot head. These 1943, but they became a priority target 
central plants are linked with seven tor bombing, the result) being almost 
primary sub-stations from Weelung in total destruction. Company railroads 
the north to Kaohsiung in the south were damaged to the extent of 35 pe 
Power tacilities suffered heavily trom cent War conditions also interrupted 


Allied bombing, some units being almost the cane planting program and reduced 


complete] demolished The damage the fertilizer available for sugar cane 
can be gauged by the fact that onl to a negheible amount, curtailing the 
10,000 kilowatts were available whet supply of cane tor grinding \s a result 
China recommenced operations. The only 17°) plants operated durit thi 
work of rehabilitation was extremel 1945 46) season and production is 
difficult, due to lack of materials and less than 90,000 tons } 
equipment. Portions of damaged plants Phe Taiwan Sugar Corporation chose 
had to be used to refit main sub-stations 36 plants for continued operation, and | 
while undan ive nstallations were | St-war restoration progressed ray] 
transferred from sub-stations to the cen Production tor the 1946 47 season was 
tral plant at Sun Moon Lake. Power 300,000 tons, of which 100,000 tons were 
supply was uninterrupted while these carmarked for export Phe sugar cor 
changes were being made, and generat poration own 47 OOO acre ot land 
in Capacil vas doubled in less than a valued at S200 per acre which Ipplies 
year’s time Potal available hydroele: about one-third of its cane requirement 
tric Ccapacit snow 237,000 kilowatts Phe balance is produced by independes 
Generating capacity can be further grower \Y company railwa ten 
increased without too reat) capital serve the entire cane area bittees ' 
Investment The J capoaanne e had planned hundred  misle Ol narrow-vatlyve binhe 
and partially completed, additional connect plantations, factors ind po | 
plants designed to add 300,000) kilo- and a telephone tem operated 
watts, and t s estimated that powell Conpyunetion th the railroad 
could be eventually deve lope 1 te 2.500 
000 kilowatt , Pulp and Pape [ndustr 
Phe pulp and paper industs Vas al 
SUMO) Indu fy | 
outyrowth of the livar wdusts ( 
‘The ugar relining industs 0 bon 1,500,000 tons of sugar there are more 
mosa ha been deve loped over a period than ,QOO. O00 ton @] Wists Weal 
oO} Cornye 1) Cal and had reached ay Cine Or Dbavasse and it wa thie bund 
ant ial prod wtion of | OO OOO ton «} ance of pba i ‘ threat lead to thie develo 
ugar in its best year (193% \nnual ment of the pulp and paper industry a | 
AvVCTaye production Tos thie nine-year lormosa 
period 1936 44 as 1,200,000 ton \t Phere are even paper tactorn Oy 
the time of the C hinese Occupathon ol thre lana I) these even lLactors 
the land in 194 there were 42 sugar there are eight bourdrinier machines and 
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eleven eyvlinder machines, including press 
molds for wallboard Phe rated « apacits 
ot two ol the largest machines designed 
to produce pulp from bagasse is 48,000 
tons of pulp per vear Maximum pro 
duction did not reach this tigure. how 
ever, and during the war all the pape 
mills were damaged by bombing, so 
that considerable further investment 
would be required betore the industs 
could operate at capacity 

China was nevertheless fortunate in 
inheriting, with Formosa, facilities equal 
to a third of the total modern paper 
making machinery in China lurther 
more, Formosa has the best resources 
of any region in China, with the possible 
exception of Manchuria, tor producing 
paper. Restoration work is being cat 
ried on, and production has almost 


reached pre-war levels 


( ‘( pient Indu sf) 


| here are three 


Phe Suao plant is located 


cement plants on 
lk ormosa 
one mile trom the town of Suao in the 
northeastern part ol the island, with a 


harbor capable ot taking up to SOOO-ton 


vessels This plant was completed in 
1943. Tt is a dry-process plant with a 
Capacity ol 3800 barrels per clan Phe 


Kaohsiung plant, in southwestern bor 
mosa, is the largest of the three and ts 
capable of producing S000) barrels pet 
dan It was originally put into opera 
tion in 1917 and has been continually 
enlarged and modernized, producing 
Portland cement since that time by the 
dr proce Phi plant ha access tO 
the splendid harbor of Kaohsiung taking 
ocean-gomny vessel Phe Tsutung plant 
is located near Hsinchu on the north 
western coast of the island It isa new 
and ver 


modern plant, completed in 


L946 Phe railroad connecting it with 


Hsinchu Wal 
Phis plant use 


completed early in 1O4G 
the Lepol kiln roOce and 


| 
hha ch Cupane it ot JOOO barrel poet «| i 


The Suao and Tsutung plants were 
heavily bombed during the war and 
were badly damaged. The Kaohsiung 
plant suffered less damave, being close 
to a large mountain which deflected the 
bombs \n American engineering firm 
was engaged by the National Resources 
(Commission to turnish materials and 
equipment as well as engineering sery 
ICeS Restoration work was. tinished 
January, 1948, and the 


cement industry is rapidly stepping up 


shortly alter 
operations. In May, 1946, output was 
at the rate of 64,000 metric tons an 
nually; in October of the same vear the 
rate had reached 120,000 metric tons 
Present production is at the rate ol 
682,000 metric tons per year compared 
with 293,780, the highest annual output 
«h hieved by the Japanese, 1h 1943, 

Formosa 


The cement industry on 


enjovs numerous advantages: large, 
high-grade deposits ot limestone, silica 
sand available at plant sites, ¢ heap coal 
mined locally, low power rates, and 


transportation by both water and rail 


lhe Petroleum Industry 


Phe Kaohsiung refinery was rehabili 
tated trom the remnants of the former 
No. 6 Fuel Station of the Japanese 
Navy which was uncompleted and had 
been heavily damaged by the American 
\ir Force during the war Phe refinery 
is situated in the suburbs of the city 
of Kaohsiung and is served by the port 
ot Kaohsiung, to which it is connected 
by a 10-mile pipeline 
total 900.000 


Storage capac ity 
barrels, equally dis 
tributed between the terminal and the 
rehiners 

Phe Kaohsiung refinery is owned and 
operated bys the Chinese Petroleum 
Corporation, which trom its district 


othiece located at Paipe, the capital 


upplie the province with 550,000 
vatlons of isoline, 200,000 gallons ot 
kero che YOO) ton ol Lie sc] oil. 4000 
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tons of fuel oil, and 50,000 kilograms 
of lubricants per month. All these 
supplies, except lubricants, come from 
the Kaohsiung refinery. White stocks 


are distributed to various point on the 
by he 


and Keelung 


railroad 
by 


seven 


tank cars along 1 
black 


Keelung 


island 
to 


STO” ks 


lines, 


water. terminal has 
with 


There 


Varlous 


two warehouses, 
71,740 barrels. 


al 


storage tanks and 


a total capacity of 


nine supply stations 


are 


towns throughout the island and also 


service stations for local distribution. 


Products of the Kaohsiung refiner 


also go to the China mainland where 


) T 


the Chinese Petroleum Corporation has 


eight other district offices supervising 


marketing and distribution in surround- 


ing areas: Shanghai, Canton, Nanking, 
Tientsin, and so on. An affiliate ot 
Chinese Petroleum Corporation, the 
China Tanker Compan: owns am 
Operates 18 coastal tankers of the T-1 
tvpe and Ou! ocean-goling tankers 
ranging in tonnage trom 10,000— to 
15,000 tons. The ocean-going tankers 
carry crude oil to Formosa trom. the 
Persian Gulf, the small tankers trans 


] 


STOCKS tO ¢ oastal CilLIesS 


ship bulk 
The 


modern 


ntirel: 
ed by At 


nevertheless, 


formosa refinery 1s not ent 


and up-to-date judg ne 


ican. standart has, 


succeeded in | ing the fundamental 


petroleum products for the Chinese 
market, and the petroleum industry has 
been considerabh extended = b the 
(hinese since the take-over tron Japa 
Lhe Fert Loe Ind 

Formosa has three fertilizer plants 


In Operation at present and a 


plant newl completed. (one 


plant 


producing 60 tons of superphosphates 


and 40 tons of sulphuric acid per day 
and another making 20 tons of super 
phosphates ar located at Keelung The 
third operating plant, producing 60 


tons of calcium carbide and 40 tons ot 


(,E0 





<APHY 

cvanamide per dav, is at Kaohs Q 
The fourth plant soon to go into oper 

tion will manufacture calcium carbid 
at the rate of 80 tons per dat Phe 
combined output of these four plants 
will fulfill FKormosa’s needs in’ respe 
LO phosphates, production Ol which 
already exceeds the output attained 


r 
by the Japanese. In respect to nitroger 


and potash, however, Formosa suffers 


from a serious shortage. It must import 
these fertilizers until a nitroge Katie 
plant, now in the planning stage, « 


he CONStUruc ted 


TRANSPORTATION, HARBORS A‘ 
iDyey Ks 
The island's iNsportation is ( 


equipped Lo 


first of all an excellent i Svs 
\ standard-gauge line ippro ite 
500 miles long extends trom the por 
Suao on the northeast coast \ 1 
cipal Cities Ol Keelung 
Capital ind Tainan he i Ss 
trial area nh. the cent ( tine s | 
Lo the So) thert po () IX Ons oo 
connecting the larg s 
during the war, and considerable es 
ment is required tor necess ace 
ments. An 11,500-mile etw ( 
motor highwavs serves the ] eC 
ind towns. These highways wer 
b Like Japanese who provided voOod 
roadbeds and wide, we ’ 
haces. Repa work otf war damage | 
been largel completed 

Formosa IS also well eq |] 4 
ports Keelung at) pres serves a 
the main port of ents ind expr | 
spite of war damage, excell SETVIC 


| 


is being provided 


Ons 


and small ships Vessels drawing 


to 30 feet can be discharged to tl 


out lighterage Kaol 


nd 


terminal witl 


the largest 


Seca) 


»¥to 15.000 


4 1 1 . ri , 
Keelung has berths tor 35 ire 


( 


dee. vate! 





port ot the island, has one of the finest is now plainly evident The solution 
harbors in the Kar East It was the of technical problems as well as com- 
main bombing target during the war prehensive problems of industrial or 
and suffered greater destruction than ganization, had been planned in detail 


any port of its size other than Manila Reorganization of confiscated Jap- 


and Yokoh ima NI ich ot the w irehouse anese industl Was effected bv setting 


accommodation has now been rebuilt up 46 ofhcial and semi-official companies 
and some 17 wrecks have been removed comprising 412° factor inits which 
from the harbor Kaohsiung harbor embraced all important phases of eco- 


has 19 wharves, most of which have nomic activit ()t these 46 companies, 


; ' +1 ' j 
been restored to service ind an addi- three are Inder the exclusive control 
} ‘ } ' ? } ] } +} ( "1 + +} 
tional whart 1s being constructed, sched- ol he entral (sovernmer! he re 
uled tor completion ou 1948 The mainder are under joint management of 
] +} ] _ } 1 nt } ) 
channel to ie harbor has a epth ol the Centra (sovernmen ind the Pro 
>»? + ; , + ' 2 ? ] + 1] 
$39 feet excep Ol i stre 0 SOU) Tee Vink il Csovet nel None 100) smal 
| } ] + > 7 | + ¢ 
hut the shallower pa S J; eet deep enterpt ses ana «s at i 0) Ss were 
ind readikl dmits ships of the 10.000 ofttered O sale « eas to private 
} . 1 ' , . 
tor iSS traders t the ext ( naependent 
Phe Japanese I urport Ol ( ipita Mlal vement Ss © I no! 111 
Formosa vn | rut ( t te s rie portance the overa CCONnOMIC sense 
' \ 
sland s Mportance resiy ce ae trans Emp! isis Nas Hee! yaced o| i State 
portatiol i | om ! ti ta ties ontrolle econon probab to the 
extent ot YO pe ent 
. 1 
EKCONOM 1) ELOPMENT UNDE] ve 
I } } ' + ' ' i 1 
i¢ ity s la OO! s ic} ow leadvet 
Si 
INES \I a | ‘ ' ' 
| VOOt Sa e labo KOO} 
WI . +} Choy ( ' ' t en t +} ler t i +} , t 
rie ii¢ ist OVE 1¢ ( >} core t juat (] t Ve it’ ¢ 
Ove! I kort Os Septem bel! 1O4S5 1 oOrmosa ( é < terate Is 
' yas lo na TT +7 «eat cri nee } qT) tri ~ t t*=i¢ 1 t ma 
Ss ‘ ' ] ] ¢ ] ] ’ 7 ‘ ’ . + —- 
> to 100° per Cl i] i lustria idaptabl ( ew er ques Wage 
operat < ere ' S < IR statis S ‘ | G Ss know! 
¢ ‘ } | ¢ 1 
j nab i ( ~ i T)¢ ‘ 1) ( na bk 1U4, ( veraye 
‘ | + ] 
Cpa i () ( i] ase ( i ~ ISK ‘ \ K ¢ yas 1 ne e¢ livaient 
ind workers S here ere ( enoug! Ol twe | ed States 0 Ss 1 la 
| 1 
traine (hinese ers ‘ eplace This ‘ le Ol te irl 
then \not lé clittye S re ict Satistacto sta lara ition to thre 
' ; ' . ; 
tha 1 ] ive | ‘ l ir?ts general ¢ Ono eve () tire a Pe 
| | 1 
panes iKEeTS ties that |] been onsistent ess tf Malt ¢ that 
ney le 1 ‘ re itic thie yee ws ‘ t tio}! 1) S nave ( 
wilit ( The Japa ese to) ‘ ice \¢ 1 ma ec) qu ( eaAasg rivic ! tine I 
parts an | sh operat os ples ‘ rr tivel Stable | ‘ or! sal 


! ko ii¢ >] or 1 sil the ( nines Cl \ ~ etaine S the () ene 
Central Government dispatched to the and ( oneta system has beet 
f sland i | vie eC roup a] KE Opel! ( ler it 1 ( that o1 tine 
} - } } } 
eT t c t , | } e117 1 \eatec S ' ' rit} } t,] | : 
mie ( ( | | il¢ ( } cm lal ( +e l i 
1 ' ’ j ‘ 1 ‘ ; ’ +} 
ind | IPOpy Vii proceeded WwW h the lal 1948 rie ( Vas peggy Oo the 
t 1 i ’ j +4 ‘ ‘ ‘ +} ‘ } 1] ‘ } ‘ ‘ ¢} 
tpi i ‘ wie econstt ( on na ( mnese () \ j ie ( OT] 
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mosan Government was given authorits 


to adjust the exchange rate and For 
mosa’s currency was deliberately ove 
valued, a policy which was to the 
island’s advantage during the severest 
period of unbalance in China proper. A 
realistic level was established for kor 
mosa when the Chinese Government 
instituted the managed gold standard 
currency on August 19, 1948 The 


present exe hange rate between Chines 


currency and kormosan 
1835 


small 


notes is ] to 
tor an indication ol the relatively 


degree of inflation in) Formosa, 
compare the conversion rate of the old 
dollar Lo the 


i.e., 3,000,000 to 1 


Chinese new gold yuan, 


ForMoSA’S INDUSTRIAL PROSPECTS 


The 


Formosa has Its vood and bad asper ts 


present position of industry in 


(SEOGRAPHS 
The island’s assets are | low-cost 
hydroelectric power, (2) thousands of 


Formosan laborers trained in mechar 
skills, (3 


portation by water, and (4 


Lit i| 
availability of cheap trans 
proximity to 


Balan | 


the absence of 


I 


important kar Eastern areas 
against these assets are 
native capital for investment purposes 


and also 


the necessity for importing 

basic raw materials if heavy industr 
is to be developed 

formosa’s future is, of course, de 


pendent upon the island’s treatment b 
Will the 


herited by 


(hina industrial plant in 


the Chinese be turned to the 
benetit of the kormosans? 


that 


It is evident 


Formosa can ultimately be an 


asset to China only if given favorable 


conditions for 


development (Chinese 


policy in kormosa will be the determin 


ing tactor. 








PRODUCTION AND UTILIZATION OF THE 
SOYBEAN IN THE UNITED STATES 


l i a 
C Alc Oand tate) al \/ ied) State College Tle no en plover 
le lon ed State / (rean oO He C@e@nsus ANd 1 OrRt) on tie de i 
On oO ad) ed ( } } pl YPCE Se bltember LOMA 
HI rapid erowth ot sovbean program of soil conservation sponsored 
production in the United States by the Agricultural Adjustment Admin 
( has been One (| thie most istration of the United States Depart 
striking agricultural development in ment of Agriculture Sovbeans, when 
recent times Between 1924 and 1945 turned under as a green manure, are 
the acreage planted in) soybeans in classed as a soil-conserving crop. Many 
the United States increased cighttold larmers planted sovbeans tor i soll 
trom about | ‘ 11} I] OT) mres to 14 ) conserving Crop as a result ot the influ 
million acres Ph se in product on ene (>| tederal state and COUTTS 
has been encouraged by the adaptability. agents, and program disbursements 
of sovbeans to mechanized tarming Ph second Pcak Nn acreage Came 1n 
then position in the seasonal distribution 1940 During this vear the sovbean 
of labor, their protitablenes i 1 cash acreage harvested tor beans was 4.7 
crop, and continual research aimed at million; 4.8 million acres were harvested 
improvement of both them quality for ha ind 2.1 million acres” were 
ind set ( \s lt nV bear grazed, plowed under, or abandoned 
; product ol il (| Tite 1 I ive been cle Ph 3 Necreast Vals stimul ited by t he 
| veloped for widespread utilization in) outbreak of World War Hl, and_ the 
toods livestocl heed nic ndustrial prospect lor increased exports Of sor 
product beans \creage planted In sovbeans 
n the United States reached an all-time 
PRENDS OF PRODUCTION IN THI hich in 1946 The Department ot 
} UNITED STATES \er culture vas aware otf the increases 
In the United State mn 1945. 10.9 need tor vegetable oils and urged tarmers 
million acres of sovbear 191.8 million  toexpand oil-seed production. [Increased 
bushel were harvested tor use as beans sovbean prod mtlion Was ilso considered 
while 1 miller ere of sovbeans essential to build up a supply of protein 
’ P77 millon ton were harvested tor which would be readily available it meat 
} ha Phe first peak in the rise of sor production dropped below eritical levels 
beat ACcTeCAY 1 the lL nited State Much of the expansion that has taken 
occurred in 1935 when over 7.5 million place during the last tive vears can be 
alcre ol sovbean vor planted bea | ittributed to the vreat need lor vevetable 
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government support price of $1.60 per support prices for all soybeans pur 
bushel in 1942. This price was approxi- chased. Yearly increases in the support 
mately double the price that had pre- price have been made and in 1946 the 
vailed during the immediate prewar base support price was $2.04 per bushel. 
vear. The farmers responded quickly During all the war years the govern 


to the government’s request for in- ment incurred substantial losses in 
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Fic. 1 Peaks in sovbean acreage were reached in 1935 and 1940, but the all-time high was not 
attained until 1943. From Bureau of Agricultural Economics, U.S.D LA 


creased acreage, and in 1942 production carrying out its price-support program 
and acreage nearly doubled the 1941 Over the four-year period subsidies 
figure. The government, in order to involved) approximately one hundred 
follow through its price support com- million dollars. Today the soybean 
mitment, offered loans to farmers, industry is being released trom govern 
bought from farmers, and bought from ment control. Processing contracts, 
elevators. It also contracted with the set-asides, and limitation orders are 


processors for payment of not less than rapidly being terminated. This period 
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PRODUCTION AND UTILIZATION OF THI 


has seen many changes and improve- 
ments through researt h and experimen- 
resulted in) marked 


tation that have 


progress In this new industry. 


REGIONS OF PRODUCTION IN. THI 


UNITED STATES 


Although, 


bean has been adapted to various Com- 


through research, the soy 


binations of soil and climate, production 
in the United States seems to follow a 
distinct pattern. kor purposes of this 
study the lnited States has been 
divided into three regions of production. 
The largest called the 


North (Central Region, the Se ¢ ond largest 


region W iI] be 


region the ¢ entral Mississippi | owlands, 


Middle 


and the 
\tlantic Coast 


smallest re gion the 


Lhe Vorth ( @) tral R, GION 


This region includes the = states. of 
Hlinois, Indiana, Ohio, lowa, and Mis 
souri. [tis the Corn Belt plus adjacent 
ireas to the north and south This 
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region is the largest area ol produc tion 
ot the sovbean in the United States. 
During the last 10 vears from 8&5 to 93 
per cent ol all the sovbeans in the 
United States have been produced in 


these five Corn Belt states (Fig. 2 


Illinois has the heaviest concentration 
of sovbean cropland. The rate otf 


increase Or expansion in this region 


exceeded that in either of the other 
regions and closely paralleled that ol 


> 


the entire United States (Fig. 3 

Soybeans grew in relative importance 
in the North Central Region, not as a 
result of reduction in other parts of the 
country but because of their rapid rate 
of expansion in this region. Representa- 
tives of the United States Department 
of Agriculture assigned posts at various 
experimental stations scattered through- 


North 


much to improve the quality of soy 


out. this Central Region did 


beans Farmers were also looking for 


a crop that would be nearly inter 


changeable with corn, a crop that would 


SOYBEANS HARVESTED FOR BEANS, ACREAGE, 1944 


r a S\ 


biG 2 The pattern ol 
the Corn Belt 


ovbean production in the United States en 
tate Bureau of Agricultural Economics, U.S.D.A 
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SOYBEANS ACREAGE HARVESTED FOR BEANS. UNITED tions of cotton ac reage have been Mmstru 
AND FIVE CORN BELT TATES 1924.45 
mental in increasing soybean production 
The Middle Atlantic Coast 
Soybean production in’ the Middle 
\tlantic Coastal states of North Caro 
lina, Virginia, Marvland, and Delaware 
has not experienced the rapid rise in 
production characteristic of the North 
Central Region. This is the smallest 
of the three soybean-producing regions. 
a RN aa ee el aie Acreage is heaviest in the southeastern 
the five Corn Belt states has exceeded that in tip ol Virginia and the northeastern tip | 
ee ena, ee ene Coroins, Retarded doves 
ment has been attributed to the lack 
sell for prices high enough to make of adapted varieties suitable for beat 
worth while its production in the years production and the adverse weather 
when corn prices were low \merican conditions during the late fall and earl 
vegetable oil supplies were drastically winter that hinder harvesting 
reduced due to the widespread etlects Soybeans have been used primartl 
of World War II, and the government as a hay or forage crop in this regior 
urged production of the soybean to since 1924, with an approximate average 
offset this shortage. of only 35 per cent of the total acreage 
being harvested for beans 
Lhe Central Mussi ippi Lo and 
Included in this region are the states FACTORS IN THE LOCALIZATION Ot 
of Arkansas, Mississippi, and Louisiana, 'RODUCTION IN THE UNITED STATI 
This area is considerably smaller than The soybean is grown in) a wide 
the North Central Region and sovbean variety of soil and climatic associations 
cultivation appears to be confined to but at present it is limited to areas with 
the areas that are close tothe Mississippi a long growing season, or approximatel ' 
River Previou to World Wars I] the Corn and Cotton Belts Ideal grow 
sovbeans were grown in this region ing conditions call for continued goo 
primarily for hay and soil improve weather in October and November. so 
ment, but this was changed somewhat that the crop can be harvested readil 
with the increased need for vegetable without too much danver ol evere 
oils Sovbeans are well adapted to the storms Or snow 
climate of the Central Mississippi Low The critical factor in the localization 
lands and do well on man: outhern of production of the soybean appear 
soils. One of the major handicaps wa to be the type of farming in the par 
the small number of combines in the ticular area Soybeans vield profit 
region. This factor is yradually being best on large mechanized farms hor 
overcome through codperation of farmer this reason they fit well into the Cort } 
in the utilization of equipment. Numer selt scheme of agriculture In the Cort 
ous cottonseed mill cattered through sJelt) sovbean erve a livestock teed 
out the region offer excellent soybean and asa replacement for corn. Growing 
proc ny facilitie Phe relative) of sovbeans in the Dairy Belt is limited 


high price of the beans and the limita os hortne ol the vrowins ‘“ason 
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paucity of mechanical equipment, and 
Much 
of the Cotton Belt is lacking in equip 


Although the Wheat Belt) has 


large mechanized tarms it generally is 


opposition by butter interests. 
ment. 


too dr\ lol produc tion of the sovbean. 

Sovbeans are sometimes sown with 
corn but are commonly grown separately 
ina regulat rotation system in the major 
regions ol produ tion in the United 
States. In general the farmers use the 
same methods in planting and cultivat 
ing sovbeans as in the production of 
crops they have already been yrowineg 
No one time is known at which sovbeans 
can be cut with good yields of both hay 
and bean crops. If the soybean is to 
be used as a green vevetable, harvesting 
can be at time of maturity. Harvest 
for beans attains its greatest yield when 
the pods are tully matured. Livestock 
seem to prefer the hay before maturity 
approaches as it is more tender and 
readily consumed at that time Har 
vesting the soybean tor use as a vege 
table is usually by hand. The combine 
is used extensively in) harvesting the 
bean crop and the mower tor cutting 
the hay crop. After harvesting, the 
soybeans move through well-established 
trade channels to central markets and 


from there to the processing mills 


THe Soybean THrouGcu ture Mint 


During the period trom 1935 to 1944 
soybean mills crushed a rapidly increas 
Ing quantity of soybeans Phe total 
number of bushels of soybeans crushed 
in the United States increased from 25.2 
million bushels in 1935 to 153.4 million 
bushels in 1944 (Table I 
given to the soybean industry by World 


War II is 


rapid increase in production between 


1941 and 1942 


Phe stimulus 


particularly evident in) the 


Phere are only three methods com 
mons usec to process the ovbean lor 


ol and omeal: the expeller pressure, 


‘ 
TABLE I 

YR! Cy i ) HE | Dp SIA 1935 44* 
Year begin» 

0) her ] hushel 
1935 5,181 
1936 0,618 
1937 40.310 
1938 $4,648 
1939 56,084 
1940 64,056 
1941 77,131 
1942 144,454 
19434 142,306 
1944 153,402 

*Source: ULS.DLA Agricultural Statistr j Wash 

n: Gove nt P ng Office, 1946), p. 146 ( 
puted directly I riginal data, given in ton 


solvent extraction, and hydraulic pres- 
sure methods. Oriental processors crush 
nearly all their soybeans by hydraulic 
pressing or some crude form of manual 
hydraulic pressing. In Europe the 
solvent extraction method is used almost 
exclusively. The expeller process is 
generally used in the United States, 
although all three processes are em 
ploved. he importance of the solvent 
extraction method in the United States 
increased during recent years, and a 
high percentage of the new plants and 
those still under construction are of 
this type The American mills that 
use hydraulic presses have been en 
gaged primarily in crushing other oil 
seeds such as cottonseed or linseed. 
Phese mills can be adapted to soybean 
crushing very easily, but usually thet 
Operations are more expensive, because 
of increased hand labor in) changing 


In 1940-41 


the expeller method accounted tor 74 pel 


from one batch to another. 


cent of all soybeans crushed in’ the 
United States, the solvent method 23 
per cent, and the hydraulic only 3 pet 
cent In 1939 40 the total tonnage ot 
soybeans processed by the hydraul 
method decreased sharply Phe high 
recovery ot oil made possible by the 
solvent extraction method is one of the 
reasons for its) popularity In 1946 


several processors were changing thet 









Ex ONOMIC 4 


Bio 
FULL TIME SOYBEAN PROCESSING 
MILLS IN THE UNITED STATES 
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Fic. 4. Distribution of the mills in the 
United States that specialize in sovbean process- 
ing, January, 1944. Seventy-two mills are 
shown on the map and there is another in the 
San Francisco Bay area. (Data from ‘‘Sovbean 
Chemistry and Technology.” Klare S. Markley 


and Warren H. Goss, New York, 1944 


equipment from expeller to solvent 


types. 


CONSUMPTION OI PRODUCTS 


The 


evident 


SOYBEAN 


versatility of the sovbean 1s 


from the manner in which it ts 


consumed. Four main products which 


will be treated in the following pages 


are: sovbean oil, sovbean oil meal, 


lecithin, sovbean flour. The most com- 


mon processing ol soy beans results in 


two products: sovbean oil and a residue 


by -product oil meal (or cake Lecithin 


is obtained from specially treated soy- 


bean oil. Sovbean flour and sovbean 


milk may each be made from whole 


sovbeans in producing no 


pre cessing 


major by-products. Soybean oil and 
its products are used both for food and 
Sovbean | oil 


processed for use as animal feed, indus- 


for industry. meal is 


trial protein, fertilizer, and grits. Leci- 
thin is an extremely adaptable substance 


that serves as a carrier and preservative 


rEOQU RAPHY 


Bakery 


pr duc ed 


and has found wide 


usage. 


goods and foods are 


from 
soybean flour. Soybean milk is used 


in cheese production. 
Sovbean Oil 


Soybean oil has become important 
in the United States only during recent 
vears. It first attained commercial 
importance during World War | when 
large quantities were imported (mainly 
from China and Japan) to replace oils 


and fats exported to Europe. These 


imports reached a peak ot 336 million 
pounds in 1918, but following the war 
they decreased sharply to 196 million 
pounds in 1919 and 17 million pounds 
in 1921. The Tariff Act of 1930, which 


increased the import duty on s 


wvbean 
oil from 2.5 cents to 3.5 cents per pound 
was influential in decreasing the imports. 
During the period trom 1930 to 1934 
Table II 

an increase in imports 


Lure ed 


imports were relatively small 
In 1935 and 1937 
took place because of the re 
domestic production and supply. 
Generally the quantity of soybean 
oil utilized in industry increased steadily 
from 1931 (Table II]). In 1941 at the 
outbreak of World War II the consump- 
tion of sovbean oil in the drvinge and 
soap industries was sharply curtailed 
At this time government supervision of 
both production and industry channeled 
larger quantities of soybean oil into the 
food products industries in order to 
diminish the possibility of drastic short 


oils. As a 


sov bean oil 


ages of essential fats and 


result the amount of used 
in the pr duction of shortening increased 


216.1 


million 


trom 
620.2 


million pounds in 1941 to 
1944. Con 


sumption of soybean oil by the margarine 


pounds in 


from 75.6 mil 


1941 to 211.1 


(Greater quantities olf 


manutacturers increased 


lion pounds in million 


pounds in 1944. 
sovbean oil were made available for use 


in other food products at this time, 
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although this increase in consumption 
was slightly under 100 per cent. 


TABLE II 
> >) 
» l > 1924 44 
] f 
( S R D : Don i 
f Cor 
} P S t 
1924 > 451 950 R &48 19,249 
1925 8436 520 1 745 23.101 
1926 458 646 30.167 35.371 
1927 3 4 ORS 13 31 24.542 
1928 6,291 4.716 12,2604 3,271 
1929 6.0738 11.009 19.360 36.442 
1930 15.631 14.387 S31 37.849 
1931 15,178 39.150 4,018 58.346 
193 18.650 39 445 359 58.454 
1933 16.55 6 533 3.669 416.754 
1934 13,534 35 366 829 51.729 
1935 19.007 105.056 14 49 138.31 
1936 41 O90 5 97 } 17 260.604 
193 34.416 194,411 59 51.086 
1938 ( 317 323.343 R56 388 516 
1939 iO .74 $5 550 4 17¢ 538 385 
1940 1.5¢ 533 } $849 609 635 
1941 14.555 5&5 629 59 686.943 
194 113.020 761.582 0 874.60 
1943 144,149 l 33 751 0 1.377.890 
1944 186 56¢ l 35 800 1 3 1.4 475 


| 


Exports of sovbean oil increased from 
12.0 to 65.4 million pounds during the 
1941-44 war period. 

Sovbean oil has many qualities that 
make it idaptable to a wide variety 
ol uses \s indicated by Table Il 
the domestic supply of sovbean oil in 
1944 was 1,422 million pounds of which 
620 was used in. shortening, 211° in 


> 


margarine, 279 in other edible products, 


19 in drying industries, 3 in soap, and 
31 in other industrial uses; thus nearly 
all the soy bean oil is utilized in edible 
products. Oil that is to be employed 
in the manufacture of edible food prod- 
ucts required extensive refining, deodor- 
izing, decoloring, and hydrogenating. 


an BP) 
Food / roducts 


that over fifty different food products 


It has been estimated 


containing sovbean oil are manutactured 


in this country; the principal food uses 


of soybean oil in order are for shorten- 
ing, margarine, and salad dressing and 
mayonnaise. There are three major 
types ol final produc ts in which edible 
oil is used: shortening type oils, sharp 
melting solid tats, and liquid salad oils. 
increase 


There has been a marked 


during recent vears in the relative 
importance of soybean oil in the produc- 
tion of edible produ ts. 

Shortening had been made almost 
wholly from animal fats until during 
the 1920's when cottonseed and peanut 
Skillful tech- 


nicians worked on the processing of 


oils began Lo be used. 
sovbean oil, and when it became clear 
that it could be hvdrogenated Lo produc e 
l crvstal white vegetable shortening no 
time was lost in vetting it on the market. 
In 1944 over 44 per cent of the nation’s 
sovbean oil production was being used 
for shortening During the war the 
amount used in shortening was tripled. 

In 1930 the Staley Manufacturing 
Company sold the first tank of refined 
sovbean oil to a manutacturer of mar- 
garine. The oil gave the margarine a 
rich, butter-like color. This was im- 
mediately pounced upon by dairy inter- 
ests and after much pressure restrictive 
Though 


restrictions have been severe they have 


laws were” enacted these 
not succeeded in stopping the increase 
in the popularity of margarine. This 
has been called a case of the American 
farmer working against himself. Sov- 
bean oil is a product of the farm, and if 
margarine restrictions were removed a 
much wider market would be opened to 
sovbean growers, cotton tarmers, grow- 
ers of peanuts, and corn as well as the 
raisers of hogs. 


Recently an all vegetable 


product 
named sova butter, manutactured by 
Butler Food Products ot Cedar Lake, 


Michigan, ol 


sovbean derivatives with added carrot 


sovbean oil and other 


oil to give it a bright vellow color has 

















































ONOMIC ( 
TABLI 
Soyt 0 [ I 
( Ve S Vv 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 10,869 O22 
1932 4.889 
1933 489 
1934 2,735 
1935 § 2.45 1,74 
1936 113,897 14,261 
1937 90 798 31.791 
1938 137.133 39 RRS 
1939 201,599 0.8 
1940 212.31 87.103 
1941 15.0¢ 5.634 
1942 35.555 133.34¢ 
1943 568.405 198.020 
1944 620,25 11,105 
S r } win ¢ St S P 
Vast 1945 3 
a (Cc u I 2 
» Includes + 
Exports fr h D 
been introduced. It has met with a 


barrage of federal and state rulings that 
have seriously hampered its sale. 

oil 
mayonnaise 1s 
The 


alte! 


The story of the use of sovbean 


salad 
like 


produc { 


for dressings and 


quite that of shortening. 


came into wide 


usage 
many months of experimentation and 
Today it 
the United States and its quality and 


More 


as an eclible 


research. is used throughout 


excellence are widel praised. 


recently soybean oil refined 


oil has been used as a frving or cooking 


oil for meat, fish, vegetables, and as a 


fresh vegetable oil for salads. 
Industrial Products. 


bean oil in 


The use of sov 
industry has lagged behind 


food industries 


lan 


SO’ bean 


its use in The drving 


consumed the gest amount of sovbean 
1940. 


oil 


oil in oil is a semi 


drying with an iodine number. ot 


about 135 compared to 110 tor cotton 


seed oil Or 180 lo! linseed oil Since 
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17 
I I S 1924-44 
D ( 
} 
520 
] 1 1,567 
5.444 
14 ( 
7 
} OF 
% O01 4 A1¢ $551 1k 5( 
11.593 5.571 64 
14,274 $235 1.569 
13.353 1.354 040 on 
17.871 549 4.111 OE 
1 4190 § 0273 3054 14 
17,15 10 } 5.748 
18.847 10,897 6,41 6,70 
8 0 11,1 
$7,164 17.61 5 ; } 
$9 515 } 4 12.066 0 
15 YI8 21.510 » 428 14 ) 
rf) Re 15.428 35 ( 
19,17¢ 3,258 5,4 
P 5.D.A., ! 
x 
: ] 
that vear consumption has been lowe 


because ot the demands and restrictions 
placed on the fats and oils 
World With the 
release of i ted 


iter 


usage ol 
War Il. 


these controls it is 


during 
CAPE 
that soybean oil will again find gre 


usage in industry. 


Sovbean oil was first used in the 
l'nited States in the manufacture of 
soap. During World War [ most of the 


imports went into soap and the re 


mainder was used in the manufacture ot 


paint, varnishes, and explosives Phi 
quantities used in the drying and soap 
industries during the recent war were 
considerably larger than before 1938 


Fable II 

Sovbean oil is CSPCé rally idapte | to 

soap manutlacture because of its frothing 
Substantially all oil 


used in soap, in the past, has been used 


powers. sovbean 


in the United States in) liquid 


SOaps 


Liquid soaps constitute a minor volume 
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With the 


perfection of more advanced methods 


of the total soap production. 
of hydrogenation the use of sovbean 
oil in soap making is expanding. 

To utilize sovbean oil in the drving 
oil industries the problem is one ot 
converting sem] drving oil to a product 
with drving properties. Many methods 
of doing this have been tried; many of 
technically and 


them apparently are 


economically sound. Solvent separation 


and fractional distillation produce a 


drving fraction suitable for many types 
of industrial applications. These separa 
tion installations require elaborate equip- 
ment. This oil contains excellent color 
stability, and has rapid drying charac 
teristics. kor these reasons it has won 
favor with the 


special manutacturers 


of paint, varnish, synthetic resins, pro 
tective coatings, linoleum, and printing 
inks 

Phe use of sovbean oil by the auto- 
mobile industry, particularly the kord 
Motor Company, has long been a sub 
\t this time the Ford 


Motor ( OmMmpany does not 


ject of public itv. 
appear to be 
actively participating in this field. The 
1942 kord automobile had over twenty 
sov bean plasti Other 


parts uses ol 


sovbean oil by Ford were in soft soaps, 


paints, enamels, and in glycerine tor 
shor k absorbers 

Soybean oil has been found superior 
to corn and cottonseed oil in the manu 
facture of foundry cores. The oil when 
used for this work is commonly referred 
toas core oil. It has an advantage ovet 
linseed oil or mineral oil in) possessing 
emulsifving properties which are desired 


In core oil 
Phere Alt 


uses of sovbean. oil It has 


numerous other industrial 


special 


qualities that aid in the composition of 


Wale rprooting 


cement and orchard 


Sprays In Waterproohng cement the 
non drving fats and oils of the sovbean 


provide a lasting effect. Sovbean oil ts 


a good sticker and spreader when used 


in orchard spravs 


Soybe an Oil Meal 


The exact type of soybean oil meal 
that is obtained from milling the soybean 
depends upon the process that has been 
used. If the processing has been done 
bv the solvent extraction method a sort 
ot flake is produced, but if the expeller 
or hydraulic pressure method has been 


emploved a cake type ol product is 


obtained. The flakes contain less than 
1 per cent oil while the cake contains 
as much as 4 per cent 

Animal Feeds The past ten years 
have seen a rapid increase in the utiliza- 
tion of soybean oil meal as a high protein 
concentrate teed for animals and poul- 
trv. Approximately 95 per cent of the 
sovbean oil meal produced is used in 
poultry and livestock feeding. Today's 
high consumption of soybean oil meal 
for animal feeding was given impetus 


by World War Il. A 


increase in livestock numbers, and an 


tremendous 


even greater demand for increased meat 


production has done much toward 


popularizing the use of soybean oil 
meal. Many tests have been made, and 
authorities apparently agree that sov- 
bean proteins are more digestible than 
other proteins of vegetable origin. 
Processed sov bean oil meal supple 
ment corn and other grains as livestock 
Phe oil meal is rarely 


teeds ted sepa 


rately in the ration but is— usually 
processed ind contains other ingredients. 
This proportion of oil meal in a mixed 
diet does not exceed about 1 part soy- 
bean oil meal to 4 parts corn 

Dairv cattle 


consume most ot the 


sovbean oil meal produced In the 


feeding ot lambs sovbean oil meal may 
replace all the corn. In a lamb teeding 
experiment those receiving all soybean 
eained 


oil meal, and no corn, daily 
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weight more rapidly than those fed a 


mixture of corn and meal. 
Hogs belong to the class of critical 


animals that 


require protein of high 
Better 


from both the economy, 


quality for maxim development. 
weight results, 
and time viewpoint, have been attained 
by combining soybean oil meal with 
other feeds as a supplement to grains 
for hogs. 

The poultry industry has done con- 
siderable pioneering in the use of soy- 


bean oil This has been 


meal as feed. 
successtul bec ause ol the high prices ol 


animal protein, and the relatively steady 


poultry population. Poultry experts 
have found that the usage of soybean 
oi! meal in the feed combinations has 
promoted optimum growth, egg produc- 


tion, and reproduction. The advantage 


that soybean oil meal has over some 
other lies in its 


plant concentrates 


quality of not influencing the color of 


the egg \ olk. 


It is estimated that over half of the 
15,000,000 dogs in the United States 
are fed primarily canned or dry dog 
feeds. Processed soybean oil meal 


products are used in feeding dogs, cats, 
furbearing animals, and even fish. 


Industrial Proteins.._During the past 


years many methods have been worked 
out for the manufacture of isolated 
protein. Usually the = starting point 


is a specially prepared sov bean meal 


from which the oil has been eliminated. 
Isolated protein is being used in a 


great many industries in the United 


States and Canada. The typical uses 


are as an adhesive or binder tor paper 
coatings and washable wallpaper coat 


ings, binder and. stabilizing agent in 


water paint products, binder in leather 
finishes, adhesive agent in textile sizes, 


and a binder in insulating and wall 


board coatings. 


Floor covering, emul- 


sions, and adhesives have also recently 


rEOGRAPHY 


been placed on the list of uses of sovbean 
protein. 

In the spraying of many crops, plants, 
shrubs, and trees to control insect pests 
be 
of the failure of the spray materials to 
il 
An industrial sovbean pro luct 

the 


difficulty is often encountered 


Luise 


adhere properly to the le: and other 


surtaces. 


marketed in form ot oa 


Sper rally 


processed soybean flour for agricultural 


sprays has been developed. It is 


need 


because of its qualities as 


a sprea let 
and sticker. 
Fertilizers. 


The ly 


oil meal for fertilizers has been relatively 


output Of sor ‘an 


small compared with the total fertilizer 


production figures. During a 


prewal 


normal vear only 50,000 tons were con 


sumed; during the war the total tonnage 


Was reduced to around 20,000 tons. 


of the desire to utilize the 
Sov bean oil 


because meal 


for feed purposes. meal 


Is 


a carrier of organic nitrogen, and it has 


advantages over cottonseed meal, 


because its nitrogen content 1s greater 


and more readily available. 
In 


Grits. the expeller pressure 


CX- 
traction process the cake is frequenth 
ground Into grits. ‘These yrits, olten 
referred to as pellets, are sold to the 
manutacturers of sausage and other 
pressed meat products. By the use of 


these grits the meat packer may greatly 
increase the protein value of his prod 
is 


ucts. The tat content 


a minimum of 
5.0 per cent, and a maximum ot 9.0 pet 
cent. The protein content of grits 1s 


a minimum of 48.5 per cent. 


Le ithin 


Lecithin is a fatty substance formerly 


obtained from 


later CYyY 


It 


one of a group ol substances known to 


tissue, 


brain 


volk, and now from the soybean 


Is 


chemists as phosphatides. The ordinary 


commercial soybean lecithin is a com 


plex mixture of lecithin, cephalin, ind 


sovbean oil which serves as a carrier and 








PRODUCTION AND UTILIZATION O1 


a preservative. Lecithin is produced by 
a solvent extrac tion method ot process 
ing the soybean. It is a vellow plastic 
wax-like mass that darkens on exposure 


The 


personality. 


lecithin molecule has 


ne 


to the air. 


a split side prelers 


fat and the other is attracted by water. 
It is this unique colloidal and emulsity- 


that 


ing property makes it extremely 


adaptable and satistactor\ lor 


Many 


uses. Lecithin does generally act 


not 


as a true solvent, but rather as an 


absorbent. There are few 


that 


companies 


in the United States 


pro luce 


refined lecithin. The principal one is 


the Glidden Company ot Chicago. 
The list of products in which lecithin 
has found usage is very long. (Generally 


lecithin is used in these products in 


than other SO\ 


much smaller quantits 


bean subsidiaries. 


Yovbe adil Flow 


It is believed that less than 1 per cent 


of the sovbeans were used in the manu 


facture of sovbean flour (referred to as 


sova flout 


commercialh in the vears 
preceding World War 11 


the war, 


immediately 


During manufacture of 


SOVa 


flour was greatly increased, and the 


quantity produced in 1943 was equiva- 


lent to about 3 per cent ot the total. \ 


_large percentage of this was purchased 
by the Federal Government for Lend 
Lease. 


Sova pro lucts are ideally adapted Lor 
reliet feeding purposes because Ol then 
high 


nutritional flour is 


value. Sova 
used primarily for human consumption 


in bakery goods but a small proportion 
goes into animal feeds. 

The main commercial outlet for edible 
flour 


produc ts. 


SOVa wheat 


lies in blends with 
Sova flour lacks gluten and 
requires wheat as a binder. 

Sova flour is prepared trom soybean 


oil meal directly from whole sovbeans. 


The finished flour has a protein content 


PHE 
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per cent, and a fat 
Cent. \ 
popular type of sova flour has a high 


fat content. 


of approximately 51 
content of 1 


about less 


pel 


It is ground whole selected 


sovbeans, and contains all 


the fat or 
oil of the original sovbean. An analysis 
of this tvpe flour reveals that it contains 
10 per cent protein and a minimum ot 
18 per cent fat. The color of all soya 
flour is usually a natural sovbean vellow. 
Variations in types and blends of these 
found in 


two flours are 


commercial 
establishments under various names. 


Bakery Goods. \ great deal of 


eXx- 
perimental work has been done on the 
utilization of sova flour with wheat 
Hour in bakery products. This has 


been stimulated by wartime needs for 


bread by various 


European countries 


at a low cost. 
The 


increasing its 


baking industry is constantly 


use Ol sova flour Lo in- 
tensify the nutty flavor of products and 
defy staleness by maintaining moisture 


kor 


some sova flour is generally used in 


for longet periods. these reasons 


bakeries. It Is 


particularly suitable 


for inclusion in breads, cakes, muffins, 
bis ults, pastries, cookies, and crac kers. 
Sova flour the armies of 


the leading nations during World War 
Il. The had 


before hostilities, 


was used by 


(sermans reserves ol it 


launching and 


sova 
flour was used throughout the German 
army rations. The British next adopted 
the idea, and made prompt requests tor 


Lend-Lease sova flour irom the | nited 


States. They incorporated it in bakery 
products, confections, soup, and large 
percentages were added LO sausave. The 


United States Army first used sova flour 
in the well-known concentrated biscuits 
of the K-ration. Quantities of the flour 
were shipped abroad to units in the field 
for use in baking. Since the termination 
of the war the Quartermaster Corps of 
the United States Army has been con- 


ducting extensive experiments in the 
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use of soya products to provide more 
protein for our armies. In addition to 
the protein and energy values, soya flour 


It 


said to be the « heapest source of calcium 


contains a high mineral content. 


1S 


ot any food product obtainable. 
Other Foods. 


introduced 


SOV a 


flour was. first 


the United 


health flour in 1926. 


in States 


as a 


It had been milled 


in a preliminary way at first, but by 
1935 it had been proven and was an 
acceptable product for many varied 
dietary uses. The use of sova flour in 
health food pro lucts, espe ially those 
for diabetics, has been notable. Since 
many food faddists are in favor of a 


meatless diet these highly Havored SOVa 


products won rapid favor in the health 


food spec lalty field. 


The public school lunch authorities 
in the United States have found that 
sova flour can be used, not only satis- 


factorily, but quite economically in the 
preparation of ol 
The flour 
also developed a concentrated high 


It 


St) 


soups many varied 


flavors. 


industry has 


St) 


Va 
Scy\ 
protein content cereal. is made | 
v flakes 


shreddet 


\ 


a 50-50 combination ot 


and 


corn grits run through a and 


toasted. This cereal has 


a 20 per cent 


protein content, and its crisp) nutty 


flavor recommends it as an appetizer 


as well as a dee ided nutrient 


Soya flour has been widely adapted 
for use in the manufacture of noodles, 
macaroni, and spaghetti. The use ot 


SC) 


a flour in these instances adds better 


Havor and higher nutritive values 


The 
that the 


confectionery industry 


has found 


use of sova flour aids in emulsi 
fication of the fats and prevents drying 


t ] 
It is 


freshness 


out 
helpful 


an added flavor 


of the finished cand, also 


in and «i> 


retaining 


( 


sEOURAPHY 


PROSPECTS 
The future of the versatile soybean is 
unpredictable just as its past has been 
full of surprises. To anticipate sovbean 
production in the years ahead the torces 
that have been at work in the past must 


It 


be evaluated. has been established 


that this oriental bean prospers and 
flourishes in the American soil, climate, 
and svstem of farming. Progress has 


been encouraged by extensive resear h 


The industry was stimulated by the 
crop adjustments resulting from the 
Agricultural Adjustment Administration 
programs of the 1930's. The 1942 


demands of World War II were primaril 
The 


SOY bean speedily ast ended to its position 


responsible for recent increases. 


as a major crop in the United States 
through Government Policy, a critical 
wartime need for vegetable oils, and 


the initiative of a small group of pioneers 


By wav of conclusion the influences 
working for and against the soybean 
may be brietly summed up. Factors 
that may have a long-range tendences 
to decrease the ACTeAYe ot sovbeans 
from the present high level are (1) the 
availability of increased supplies ol 
other vegetable and animal oils) and 
fats at competitive prices and the 


removal of government price support 


Offsetting these 


are certain factors that 
may work in favor otf large tuture 
acreages of sovbeans. Among these 


are (1 


soybeans compared with has 


the relative 


profitableness ol 
or forage, 


which are alternate Crops in a rotation 


2 the al 


shortage ol food, party ularly protem, im 


with corn, probable 


critic 


europe for several vears, (3) the prob 
able progress In the development ol 
higher vielding varieties, and (4) the 
probable expansion through research 
of the market for sovbeans in foods 


and in industrial products 
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Joun A Lhe kkcono f Pulp ar 
194 pp 


Pape 1 and map diagr 
Bureau of kconomic and Busine Research 
State Colles { Washington Pullman, 
1950 Paper bound, $1.50; cloth bound 
Ss) 50) 0 9 inche 
Prior to the publica rot tl horough b 
concise tua there has been neular lev ol 
issembled 1¢ Ktual Intormation pertaining to 
the pulp and paper industr 3 vathering 
together ind criticall inal n here ore 
scattered ind often Mmaval ible ecconomye data 
and by iccul ite] portra a the Operation ol 
this important North American industs / 
nor Pu FP does much t itist 
i long 1¢ nec 1 « He 1 ind Co ipher 


i thor ha ipopr che , 3 a ) il ( 
ti manne tha I . iphe he Id hind 
t | ith ol ries ite htere I il il ( cellen 
reference boo Hle makes no atte rt te D 
port or disprove ¢ ne cconomic doctrine ind 
no new the rie ire prop a I hey i en n 
ha been tocused pon the economu problem 
ind trend I th nal I h n i vell 
constructed t ework of nificatr ational 
tag qr 

Deve oped on rie rie i I I he 
location b \ he kind and at nt of regiona 
pecializatior I ) Ip inal wip nanulacture 
depend por he distribution of torest re 
ource he | cal cVve Miportant 
econ ( pl Cc ol he ind I \n unple Lo 
CXCE Ive ann nt ol quantitative data, ine] cling 
1] ible irc IS char etlectivel Ipport 
CONVINCING ¢ nel ! al i he man re ional 
ind interregional relationship Cop ve within 
the industs Dhe seve map h Ing produ 
lon locat nl yp flow of d by ion, and 
pr ce ZO in¢ well ay iw ind om cred { ible 
ource Lollow 1 i rief historical ntrodue on 
n vhich «| hn rtocmerve a he che Lp 
muirce of fiber to pur pu makin ind cellulose i 

mprehen ve et cCritk il ina well orvan ed 
inal I | made of each of he folle WIth (opr 
pulpwood pply, manufacturing processes and 
trend con Mmiption nterna mrad treacle hear 
Ketin ina ransportation price ind price 
poli leaboc relat on Viive rite ind labor 
Cost )) lpwood and \ wodpulp Cost regional 
difference Hh Cost al prod ction ind co l inal 
profit 

Phe chapters on pulpwood supply and man 
hacturing proce ( ina trend 1 technical 
accurac clarit ind broad definition of 
termine lo ine COMP al il le nm ¢ cellence ie) 


he chapt cle ¢ \ I re rict I ( 
ispcc 1 nting i clear objec ive pi ire 
ot the relation between phy cal re ree ind 
opera mal technique he will be read with 
interest by geographer ind should add mate 
riall ’ ( snowledyc ol the (I LINCLIVE 
veographis i I itlecting h ndu tr 
lLconomu veographetr vill be ntere ed in the 
method emplo ed to determine long-term future 


rospect I< 
| | 


r the industs By applving popula 
{ to the projected curve ot per 


vrac Ol papel 


( mate ol ft e req rement ire obtained 
The competitive position of each producing 
revion then evaluated Lhe charactet CCeSssl 
bil ind wth-drain ratio of it lore it 
loca nal advantage with respect to marke 
ind insp ition ite ind 1 lab ind raw 
hile il co ire effectively related »> mea ri 
ne ¢ pected ce er i re onal expan mm ind 
pecial 1 
It een for nite that ne i tho iw fit 

to place eat empha ipon the Pacity 

Coa egion Canada and = Alaska eem to 

Warrant more consideration than is given, while 

~ indinavia ind other world area ire treated 

nl immaril Iexcept for certain of the later 
chapter which tend Lo ay top-he iv \ with 
tat ti \ hin the ‘ { tself the bool both 

ple int and ea o read It final chapter 1 

i well-developed imimatr with concl on 

Phe book torm im ¢ ellen ba lor turther 

ind more inter ve studies of the forest ind tries 

i; Ae SO lt 

{ , } 

WEAVER, JOHN ( Lyre n Barley Production 
| ( nol ilturalG rap lly pp 
maps, table Burge Publishing Company, 
Minneapol LOS0 S300 s . ll inche 

Prot or Weaver idmirable tucl of the 
historu veoul iphy ind the presen rericultural 
co raph tf bark mn the United State ha 


ored b he Midwest Barl 


been spor lmprove 
ment Association of Milwaukee, and the Asso 
ciation has copyrighted the bool Phis connec- 
tion between a geographer and a busine 
organization o be commended; it points the 
way tomany other usefuland immediate applhica- 
tions of the pecialized knowledge of the geog 
rapher, and the es to which American busine 
men can appl ich knowledge 

IL he pattern ol American bark production 
from colomial da to the present raced in 
51 ( ccellent Mhkap rccompanied b 9 prune ol 
explanator ( { Initial see ons dea vith the 
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distributions of the last 
dominance of New York state 


from 1839-1859, the codominance of 
1889 


barle century —the 


In production 
New York 
and the rise of the 
1889 The 
spaced al 
1919, and at five 
1939: these 


and California, 1859 


Midwest 


maps ot 


producing centers after 


production are ten-veal 
1839 through 


1919 


. ' 
intervais trom 


vear intervals from through 


are followed by an excellent and detailed series 
location of barley acreage 
from Michigan to 


1939 through 1947 


ol Maps show ny the 
in the North Central States 
the Dakotas annually from 


of this section is based on 


The explanator le 
material for 


barle \ 


the annual scene, and presents the 


immediate interpretation by the growers 


and businessmen \ series of 18 maps following 
analvzes in detail many factors in the scene, and 
orients the grower, miller, and malster in the 
present agri iltural geography of the principal 
producing regior The last half of the book, and 
38 of the maps, deal with the ecological factor 
related to the modern distributional patterns of 
American barley production and the “ present 
e. 1940) decade e North Central State 
These s( on re I ed ile prat ( il ipplic i 
ion to the grair C1 For the geographer the 
cart I ird D ind map the Important 
ispects of barley d bution, and add to the 
nitial material presented by Weaver in the 
Geographical Kevt 33, 1943, pp. 56-73 and 


569-588 
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in the entire barrel, so selecting as impli require 
the utmost care if it is not to form the basis for 
a totally 
Yates of the Rothamsted Experimental Station 
Method for Censuse and 
yurveys in response to a request of the United 
Nations Statistical 


pling author 


mistaken generalization Dr. Krank 


prepared Sampling 


Sub-Commission on 
With this book the 


considerable 


Sam 
has done a 
singularl 


service by presenting a 


show Iny the 


comprehen ive View advantayes, 
limitations, and pitfalls of the process ol im 
pling for censuses and surveys. He deals with his 
theme in simple terms with a minimum of 


mathematical explanation, omitting the laboriou 
mathe mh itical 


ll but these 


proofs perhaps required by the 


itisticians but entirely wasted on 


numerically limited specia 


Although the means taken by Dr. Yates in 


ampling methods ha 


presenting been to show 


the development of these methods in the execu 


tion of a census or irve and although veog 
rapher would rare make Is¢ Ol t these 
procedure there Are imple ind Wnportant 
le ons to be learned by our prot on in stu 
ng th hool Sampling by various recon 
naissance or traverse line methods ts in common 
( n yeoyraphu field ort Recent thi 
irk ha been greatl facilitated b the avai 
ibilit of aerial photogr iph vhich reveal much 
that perm ve of cartographic exterpolation 


It high time that vreater thought be given te 





